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IIP. rmiisit instnjijionij of wir'ch I piopoJie to give a descrip¬ 
tion, w.is thought of in ecjnscqucnco of areqtfe<il.t from Mr.Thoinas 
Jones, a^tronoiiiical, <‘tc. &:c, in&triunerit ui.aW', ill CHkCudon- 
who, IiaviniT been often applkd to by ift^ttch-rnafe^s, and 
not unio i conversant with asirononu', to make for Vni 
a Miujilf, aii<l easily phu'ed instTunient,"-for tbe pu.^^ose 

oi o‘btaiujii|j ne with .’Kcnraty, retjoested me to t kt 
ii\iUi iny i(t<as on ;{k; siibj<’el. 

An old tran.'>it instrument lonneriy bdoui’ing to Mr. Hubert, 
and at hi.? sale ninadiascfl by Mr. Walkoi, gave rue the first hint 
for die insivunioiit now to be desersbed. It, had, like tins, 
telescope in the asis; but tin* rcnectln:.» inuTor was befcivccu tli« 
object- aiifl eye-g)assc'>, wiiich lendered it cumbersmue,^and liabie 
to nfany inconvciiieiu-ics, which arc, I iliiuk, avoided in tfie mode 
of co'!i< 5 tr«etion now adojiie'i. ^ \ 

it may be heie observed, that I icvclilfe, in bi.S'$el 3 ehog‘rap]naj 

' ‘ ‘ r is hetwcu tl^e, 

oi/survfe 

danger, to iwk l»*'ina- 

placed ^ 

that he shtwild- ihai'e=mfC(a«-^;%prl:l3^^ij^^eJ'c:dn4mbdior»« 

and fiimplc-1% rmrror becH,,-. 

placed beyoiid- to tunr ailnidiid; 

os it has In'iion of the'large 

camera 

To return to tli'ifi:|itc?eaC subjec^j(f'‘l^.is well known tliat the 
transit mstrument;,'i« its'usual form,. k Ji able to great injuries 
from blows, or other violence affecting the pcr]>eudicnl;irity of 
tjie telescope to tlie axisj that it necessarily take.s up much . 
room in package; thfrt, unlessMa very small size, it is not c.asiiv 
Vol. 43. No, 181). JattlSUM' A ‘fixed 



4 Description of a new Transit Imtrumerd. 

V"* 

Fii^. 4 is the riding level, and is placed i!j>on the axis in the 
^ s, and adjusted by means of the screw S. Fig. 5 represents 
the stand, telesco^, and level, displaying the position in which 
they arc used* Fig, 6, for placing the transit in the meridian. 

Of the verifications of this instrument two are common to 
every construction; one only is j)eculiar to this. The line of 
colliination is adjusted by looking direct at some distant small 
point (the cover being turned o\er the lateral aperture), and 
turning the telescope gradually round on its axis, and moving 
the screw of the wires, if necessary, till the spot is in every po- 
sitioij covered hy the .inteirsection of the wires. The axis is 
brought to an l^ori^iontal position, and the level is in the same 
inotle adjj^t^^^^^^rsiug the telescojje or level, and correcting 
half the'level screw, and half J)v the vertical screw 
of the 

to this instrument is tliat of the 
mirror!,»^^'per1iiap5^t)fe best mode of doing this is by the pole 
star nearly in ,shi eastern or ^vestern position from the pole; 

its hi a^ithiirth bthen so slow as to give ample time for 

Bring the polo star to the vertical ivire (the line 
^fcdlhu^rion^l^hig been previously adjusted); then reverse the 
itV.y.v; and if the star is still on the wire, the mirror 
is in adJmtmcK^t; if not, correct half the difference by the mirror- 
sertrw, ,uul ba|f^|>y the-horizontal of the Y tiU the error vanishes. 
This''adj^^pta^t rmay also he })erformed by setting up a board 
‘^th '^^lel ,perpendi<;hlar lines drawn on it distant from 
;,eiich o^y|^actly^;^ic sp%e between the ])ositions of the mirror 
^en ■^ifr-TClfescopw^^ygr^d in its Ys. If the vertical wire be 
brought ip edve'r orifiw the oiarks, and on being reversed the 
wire coversjfe|ie othw aw^it is right. If not, the error must 
be ^ dw 

iy that has yet been 



4 tbfi horizon j 
di«that f^ol^l^ 




Doiaiptlon of a new Ttansti Iwitrumcnf, '> 

Now, suppose the transit instrument, whose axis is accurately 
levelled, and of coarse in the meridian at Zt to point at the ho¬ 
rizon to K (it IS obvious frpm its consUoiction that tlie tele¬ 
scopic axis will be at right angles to the meridian line) insteacl 
ot 1, the tiuc ineiidian ; then at 3 (the altitude of the polo star 
untlcr the pole) it will point at 15, and the arch 3 B will be to 
IK as the cosine of the ^titude 3 I to radius j but 3 B, ineasuied 
on the diuihal circle of the pole-star, will be the »sine of its di- 
sUnec hoin the mciidian to the radius P3 or PB; and as, in 
small aiches, tlie arch of a gieat circle, or of a smaJi circle, or 
their sines, are neaily coincident, we shall have very iieaily, As 
Z3 (the zenith distance) to P3 (the polar distan(§e),(>io is tlio 
value of 3 B, in degiees of the pole-star circli^^ i^^alue in 
degrees of a circle whose radius is Z3. And as"^the'.^!be^l|iijnt Zti' 
i' to P 3 V cry neaily as 23 to 1, the enor ofithe traiUit telescope, 
at the altitude 3 I, will be measured by a scale (if it may be ^o 
called) 23 times as great as itself. ' ^ 

Now, let theie be another star A, wimse northern ine^d^vn 
altitude is as small as it conveniently can be; for 
whose polar distance is, therefore, 46' S0\ mijrwho''C 
ascension is the same as that ot the polar star j theu, ji Lite 
liansit telescope be in the meridian, both these amrs will pass 
tlirough it at the sanie time ; but if it be out <rf the mei tu.m by 
the (piaiitity IK, the star A will pass through it Miwn it* a>mes 
to C, but the polar star not till it comes to whcn.| %tar A'J 
is got to D, in its diurnal circle. t 

The value of AC being therefore fo«nd> jbf multiphln^ilv 
the cosine of its altitude AI, that value oeing reduced to the 
angular value to the radius PA, will give the time of the star A 
passing through the transit telescope, after the time of iti 
passing the meridian j and the ppemtiou being perfonned 
for the pole-star as betbre oi these times „ 

will be the error in tiii)^^tiPa?^)%ii^ering to the given* 
deviation IK of the ^^sit telescope. And tables liaviug been 
previously conslirueted for such stars m shall be thought con- 
, v^ient, the tmmt telescope may, in a very short of 
time, be set jbo themendiou, with a degree of amattain- 

able by method. 

If thostacvA^d^peedes the polef$tar in its passage under the 
pofo,i ao tattog^^uiaite, nor any thing necessary t«> be known 
but the of dm rigut asoem^ion between the two 

stars; for, Imwiohjwmd the transitthe star A (the in¬ 
strument being piously hro^ht the meridian, suppose 
half a degree), then elevates «hc telescope to the pole-star, by 
moving the horizontal adjus'tment of the axis: keep the pole- 
•tar on the middle v^irc till the due inter\al of time between 

A 3 their 



r» DgiCupltun of a nrw 2t uiad u ; nnoi. 

then triiisiS is chipscd; the instiumeut t’ni he C'».(itireh 
nun It tine position; iind, by icpcatiiiv, llic ol^-'n ition omi 
niou, mil be brought to a peifttteM tinss Oi, d anotlicr 
II, loiloviiiig the pole-stdi m its pass igi, bt obsentd on tli( 
sinu tvtumg, if the tmuseldp clbttwttu tiuirti.insits au cquil 
to llu talmlai difititnte or thtii iidit d'.cciision , which willpio 
l)ih]\ bt the (isc, the aceiircuy of the hist placing the n tin 
imnt will Ik immcdiaUh asctitaincd. Otlici staisnear tin pole 
inav he nude use of in the same ti innci as is heic thst iibtd fot 
the pole-star, but with pro])oitu»naliv ks, adsanta^c as dn n<»hn 
dist nue H increased. 

It is <ii o ob\ious fioin the figure, tint the ti insit 1 1 tlie poll 
stai «il)ove tl\e ptjle may be iil-o nstd, ami that ivith ntaiK 
though not; (p 11 te, chcianu achautegt as the tiansit be! >vv tlie 
jjole. 

llu s «nc method may also be pplicd with etpial eiu, n Lin 
si^ond 3 tai A pass the southern nuiidnn mstt ul of the i oitluni 
I lift slowncos of the pok-stark motion, thon,h it rendti its 
Uai** 1 let rtaiii to a few seconds, c.innot nuttiidh afltet the 
V f i this method, .'s lUi eiroi t»f ten sito* ds in tune, in 
fht t 'I n tioji of Its pissage, which is eertni Iv more liiau lan 
bt ton i^td, would not cause an erroi of a third of a second 
oH 1 i the pr«sige of st us iie ir the equaior. 

Ciai^fUqftke Computation u i^h the Niwilen gum alovt 

Star A. Pole St n. 

i?m. IK Sin. IK 8 241855 

Sin. 9*m)SSfl Sm. Zd 9 810110 


Sm A( 8 210199 Sm. 3 B 8 052171 

Sm. P \-9 800562 Siiu Pd-S 48484 H 


SauAPC 9*50732« 

APC WWIO' 

In time 5'»29]*. lutlm^ l»>*26»4a|% 
fhe eiior oi a degree, theidoie, iji thopaslti|J»i|fof tjie trapjdV 
telescope at ^ hoti^u, eauoes tlie A 4;(» thnmgli it 
5h20»» m time Uter thanitot^tj enoe 

causes the transit of the pdo-star tp be 
it ou^ht; and the di|Gsif))Uie hotwaen 
1U, will be the of the <)l}seirv«4.MI(l||i%ekl^ 

owing to tlie enor of their 

real right asccnapn 

To A/eti/t. NtchlsmJ^ 
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il. On th.(t French Measures and Weiokts, 

M.j . liRrs-.oN in his Instruction sur Uts Mesures et Folds 
NuiiveauXy ^vc. Editiou monotype, i Paris, An. VIII. 


P. 12, states the value of the m6tre in the old measures to be 
“ 30 ponces 11 llgnes and 290 thousandth parts of a ligne.^* 

Thi.s mciejiire reduced avIII equal .. .. pieds 3*0784* 

Poures. , 

For 30 1 l*2y6= li3*29()H-12=30*9413--12= ^ . 

as id)ove .. .. .. . • pieds 3*0/84* 

III p. 20, he states the value of the metro to be “ ex- 

actemeut’^ .. .. .. •• pieds 3*078444 

Ibid. Ho states the value of the docimctie to 


exactement 


»> 




lignes 4|;3296* 


ill a decimal 

8 >- 


Now 14*3296-i-12 =3*69413-i-12=:0*3,0784x 
10*=for 1 metre .. .. pieds'"”3*0784* 

From the above statements it is evident that 
the metre, as deduced from the pied in page 

2(>, being. 3*078 i* i 

.and as deduced from tlie lignes in the same page 

being •• .. .. ssa 3-pf8^4 

They differ *. 0*0000004 

parts of a pied, and therefore cannot be exaeteincnt” alike, 
which they should he; and this discrepancy is trpublesomi} 
in the verification of calculations. „ " 

In p. 17) he states the centiare or metre qiiaito 

to . = pieds quarrw 9*478817. 

Ked». , 

i/Now if the metre be 3*0784* qnarr^ v 

andif the m^trq life ,3*078444, the 91^8 ^rr^ ' 

win he . ;. .. .. % 

'differ 

__■_ -'^0*412416. 

Now4f'the 

the d^cimlitfe will he *30784 'S10^rS4*si:30'’4l24378,&c.* 

And ifthe decimetre be *3078444 *3078444^s:!s50*4124160008, 

&c. 

But 


.... 

■■ . 
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On the Treatment of Burns and Scalds. 

But this last value of the litre, although it agrees very nearly 
indeed with M. Brissou’s statement of its value, in page 17 of 
his Iastructif;>n, is the least correct of the two, supposing the 
Rcjrort, stated in the third volume, 4to, p. 324 of Nicholson’s 
Journal, as made to the Kational Institute, that the true and 
definitive u'ctre is 443*296 Ugnes,” be correct; and in that case 
all the calculations marked with a star (*) above are correct, 
and the others erroneous* H. G. 

"-■V 

To Messrs, Nicholson and Tilloch, 


111. On the Treatment of Burns and Scalds, By Mr. Richarp 
' ^ Surgeon and .Apothecaryy Oxford, 

I ' ' Oxford, Jan. 6, lan. 

T is a of, no ordinary importance, in the profession of 

surgery, td best mode of treating burns and scalds, 

particulailyih manner to prt^eeed immediately after the 
injufj* has bepn smd which it seems is still a deside^ 

rafmn* , 

^ It is siiig^n that even f?f late years, tw’o modes of practice, 
direct)./ to each other in principle, have been rocom- 

Ijy^llactitiobers of the first eminence in the profcs.sion. 

j believe the most prevalent one, is to couii-* 
the ill consequences arising from a burn or 
scald, .as instances of inflammation, hy Bxiantiphhgistie 

procts.', ; oo/df sedative applications : the other, which is 

the i|he adoption of a stimulating process; viz. by 


mmant stimulating appUcaticars, and these pre- 
.uftirm or father,.hot. 


of eac|\.,^jdL^ givA z rationale of the means. 



'■expiiewii^' 

'■ * ' «1. 'v. -'"a 


(jIdtnRtent.. 


^<^iar .®eod effect. 

^ with common 

al^j.'^v^.require from 






acting 'op 
other ill 
ture 1 that fs. 
ereased *6 . 
hastily ; 

muU^ to maiutam 
afterwards* by a 




\dx($p. 

S, 



> f 00, 
stU 
e and 
t, to di- 


mmiih it ^ regulating 

' mearn. 



On the Treatment of Burns and Scalds, 9 


mean^j in due time, buffered to regain its natural or ordinary 
state. 

It IS proper to observe, that the author of this process entertains 
a decided opinion of the superiority of his own plan* in preCerenco 
to the antiplilogislic one; and that this opinion is sauetioiied at 
piesent, I believe, by the practice of many gentlemen of emi¬ 
nence in the profisMon. 

The fracas of the ^stimulating plan, recommended and pur¬ 
sued b} Mr. Kentish, is doubtless well known, being #scnln;d 
in the vaiious j)roteb‘'ional woiks, and tljeretore an ailioidnt of it 


heic 1 j unnecessary. 

With resjiect to the thcor}', of which* I have on]iy‘ given tlie 
leading principle, by which the good efSeCt ol 
flaUf in bums and scalds, is suppoitedby Mr. 
icss it appears to me, as it does to some other pp^|i§iontd per- 
feons, remote and unsatisfactory | but, aftta? ali^^inust be ad¬ 
mitted that /ar/y alone are to be relied on. 

Had this latter method been ihtrod«C«d''i<lto practice, at tho 
time I had an oppoitunity of making Observations at aic Rad- 
diffc Infirmai), I might probably haVc been prepared has a 

(leliveied an opinion respecting its eompai'atiro elhcdCv iii point 
ofy act. ^ '» 

Ill private practice, having good reason to 
with the plan heic lecommendcd, I*»havc jui' 
adopt so bold, and, in my opinion, so indol 
practice, upon the authority of any persOift'' 
hitherto ne\er tiled it. ' 

For my own pait, I consider coM, as 


antidote for heat} and upon this principle, 



nnd pf<a& 
think me 
(St mid are 


immtdiale ami remote ill consequences of a 
to be obviated; and amidst the various methods't^Sivn.'i^ 
the trial of, in cases of this tf aturc. no oth^rmA''of t1$^{ 
has answered so as tbr^ 

In consequence Of >:i^y oliscrvatv 
svhich occulted; ht' the Radclificl I: ^ 
nearly fiVei^d^Wenty years, I col^b^ 
of 'Aost suce^‘'“ 


^of 


iv&p^ftt^ity, 
leV 

^j^lest emollimi 
Jrdad rather thick, 
rtfer to the exclusion 
"to which, under these cir- 
^y injurious; and imme- 
’ and wet with the Irqum' 


tan 


‘, -In, 




of the 

cuittstahces, I 
^lately after, ap|i!y eOh)i| 




U) 


0« tkc Trecdmciil of Burns and Scalds, 


plumln (iceiatis dilnliu, auti as cold as may be, rcncwiiit* or 
this })roccss, Ijy means of Iwj compresses, one of 
Avhicli rciiiaitis in tlio cold litpior, whilst the other is ajjplicd so 
often, and so lot'-g, as the {>art injured is ahnve the natural tem¬ 
poral ure; that is, until llic heat and irritation arisin/:*; innne- 
diattly from the injury have subsided, and wiiitih, by this means, 
duly pursued, is usually accomid.ished in a few hours. 

Ill the instances of scaldsy where the injury is only superficial, 
the same metluxl is persevered in, icnewiiu;’ the dressing or 
pledget of cerate once or twice every fonr-and-twentv lionrs, 
according as the diseharge, pain, or other circumstances n;ny 
indicate; still continuing the cold application, especially toward 
llie afternoon or evening, when the j>art is more inclined to be¬ 
come hot painful. 

Whutev^^j vcsications might ensue, I immediately emptied of 
tlie cffiise<l''^runi, by as small a puncture as might be, and 
jiresscfl the whole of the fluid gently out, preserving the cuticle, 
till it separated spontaneously, or tiie denuded part was become 
ealioiis, tahlng particular eare, at the time of removing it, and 
likewise at every time of drt^ssing, toycover the ]jart, as exjiedi- 
tionslv as possible, in order to exclude the external air.—Parti- 
cular earc, likewise, shonhl bo taken that the part be well moist¬ 
ened or woitofl, with the litptor before mentioned, previously 
to reniovin;.;- iho, plaster, and com})res«!, in order to prevent their 
stickii% or adli^ying to the part. 

In bur?is or of a more serious nature, wliere sloughs are 

likely to form, tile si^onJ part of the process consists iti applying 
HtCataplam- of bread, and suitirnine li<^uor prepared as be¬ 
fore, and cold, if the heat of tlic part require it; repeating it 
twic^j or ofteiter, every i'ourf-and-twenty honrii, according to cir- 
nnrnstances. ; It is scarcely necessary to state, that rest in bed, 
ux^^sintiivialcttsc% iv au aaiipklogisiic regimen, 

the cooling,-, ^Uphlogistic 
is, bevondvV^^ the habit 

endure : which vjiKiH app&tent, 

^ » _ ..1 _ _ 


cases 

lm:eflife^-,i 
^stent: be 

:hy the waiiS^'C^ 
in the s)'sren* itj: 
tatiaus, and em 
circumstances, 
vigoratittg nourislnue»il^ 
the habit. 1 am of b' 


feacjtion ill She 
she 


.•u, 


cases. 

1 was led to the above method o^leiati^ hurns and in 

Gonsequ^co 
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On the Treatment of Burns and Scalds* 

vniiscqiJOiu'c of hriviug o'oservefl, in many ca^cs, the clfccts ot 
f'liioltlcni (H^tdUafmns. and of the cold safumine lotion, meJ botli 
'iCj^iiraEv'lv ami conjoiully, t<» various ca'-es of this nature—auil 
likevv'ise IVom tsie eitects of the stimuUitnig applications, then in 
la>hion uitli soiiic practitioners, viis. vinegar^ camphotaied spirit 
of lA’inc, &c, 

I J){L’.e two ca-^cs of severe scalfb at this time (July 12, 1312) 
inulcr mv care ; one wliich iiris been (.Irexscd in tlie ordinary way 
with cera/e only ; tlie j-'crson neglecting to apply the 

told lotion as I )iad directed. 

In the other case, both legs were severely scalded, from the 
foot U> the ktiees ncaily. 

In tins iu'timce the patient very prudeiitly, in utvopinion, im- 
rncTsed his legs instantly, Avithout waitijig to take li^^oes and 
Stockings off, in a tub of cold water, which- hupl^necl to be 
near, for some time, and then applied" tO inc. rpiirsued the 
plan l)efore nienti-oncd } the next day there were several vesica- 
imns of considerable size, (although the greater part escaped 
tills effect,) which I immediately punctured, pres’^ing cut the 
effused scrim). At a week’s end from the time of the accident, 
liie denuded parts, and those ivhich were still covered in ])art witli 
the detaclicd cuticle* were entirely free from inflammation and 
pain, and scarcfdy any tenderness remained ; and in less tlian a 
fortnight from the time of the accident,- he avjis,. perfectly well; 
no suppuration or discharge whatever having ^i$[£eeedcd to the 
accident. The cold lotion was applied by thH person, lUmost 
unremittingly, night and day, 

hi the former instance, the blistered pJi^s suppurated, ailcl, 
were many weeks in healing. ' ■ . - 

"rhe ordinary progress, as I have found by repeated instanjs<i^ 
of ca-ses treated assiduously iii- tlwi manner recHtrnii^eudcd 
has been according to the evepti that j; ^npd iii; 

of burns or severer scalds, 
event, by 

of sucli cases, heea eqitaMy. 

degree of irywry Received, 

I thin|iL aud.even| 

tion -ia .wiutejr^-ffl s 


^ve■ 
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On the Treatment of Burns and Scalds. 


of w hich the following i*) a good formula. Takr* of olive oil afut 
white uaK, each sixteen parts; white cemse two parts, and 
Goiilaul’s extiact of 6atuin (lj<|iior pluii.bi ficctatii) one pail, 
inixt din iv inter, the propoi tiori of the wax shoiilil be only lorn - 
teen paits ''.*—the proportlontj of each article ate meant by weight. 

My intention heic is to conhiic myself entiuly to the’ result of 
my own experience alone. Thcieforc, with iexpect to the cotn- 
parntive efccts oi t\\h mode with the one lately lecomrneiukd 
by Mr. Kentish, in injuries of this nature, 1 can say noiliiii'*, 
IiaMiig poser witnessed inv^elf the cfFoct of it. But perhaps it 
may not be going too far to state, that the inode of treatment 
Tccoinineiided by tliat gentleman has been used here by pro¬ 
fessional persons, who have again retunicd to the cooling anli- 
phlogisiii^mde of treatment. 

tl has the practice of some practitioners, to push the cold 
plan so far,'as to tise even ice and snow to hmn\ and scalds : 
of tins, likewise, letm ^ay nothing from my ovni exjieneiue. 

In luins or scalds^ of “Ueh extent as not to admit of the oi- 
dlnar\ mode of dressing by plasters or cataplasms ; an ejnollient, 
desiuatiocy or '^iimu/atlng liniment maybe used, aicouiing lo 
the inUmtion ie<iuired.—In the latter intention, which will lie 
indicated In an atonic^ slogghh state of the paits, the liniment 
of Mr. Kentish, viz. X\\c linimentum teiehinthuice o[ the jno- 
sent London Phaiwacopopia, is doubtless a veiy ajipropiiate 
one—-using, as occasion may recjuiie, to the sores,after the estliais 
or sloughs Irave separ^d, or in the act of separating, derirca/nv?, 
or, in case of fungm thin^j gentle eschat oiks; never omitting 
withal, vvheievcr it can be conveniently applied, especially in tlie 
instances of exuberant granulations, art/ hnt and a moderately 
bandage. 

f K is scarcely necessary to ofwerve, that any cerate, or tmgiierif, 
its be r^uced to the stale di \Hniment by the addition of a 
^phrtion of oIit« 


iportion 

' - wtywentiat, 

hfittmi or seali^i 
iime 41 ^ the hecident^ af 
the actionfit 
as possible; fK 
same wrapping 
cool and moist as 
tlie saturnine liqttcr, 
found the more assidu* 



to that the puits 

ally immcdiatdy', and ibr a shoit 
be kept as mueh ^IjMSsable from 
end Ukewkie t#"! jPqI e^d moist 


tidtdng the 


ig to keep MH^jp|itf&ntIy as 
^#htiy d(|J^ie%er with 
ipou« ^ifl^lienroEK^Kaving 
is t0g|tl^4vith 

• 'I Ins corale, although an exccllcjUt healing dosiccatwe wlxen of a 
hmd sh (oiisi-tt lui*, is «xtrcfffo!> iiijurto«#if of too Boftcoiin&tcrtco, esjie- 

ciiilty 111 IlUt wcntlii I. 


the 
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the exclusion of air, the more successful is the process; and 
moreover, excepting on such parts as may be already denuded of 
tlie cuticle^ I omit the dressing (f cerate; finding by this mod© 
the inflammation is bCvSt prevented, or arrested in its progrew, 
and thereby future vesications obviated. ; - 

1 consider all unclmus applications as extremely injurioui|^t» 
recent scalds or burns, and particularly so in warm weatl|H?r, 
unless constantly covered with a cold lotion, according t^l^the 
manner above mentioned*. 

Amongst various other cases of a similar' natni«, which have 
occurred to nic, treated in the same manner with equah^ceess, 
I sliali briefly mention one whicJi hjis recently prescntpd^feelf.^ 

A gentlewoman of a corpulent habit, and strongly 
diathesis, biirncd both her hands very much in 
extinguish a fire which happened to the cdrtaiiis olf^^e bed she 
was lying on, and from which she.^caped with j^p^lty before 
the whole was in a blaze. my |trivallij(bettd her immersing 
her hands in cold water. ThkI imrii^|ateI^^#.'Ui^cd for strong 
saturnine liquor, to which I added a veryi^ifall portion of row- 
phoraied spirit. Her hands were; kept ij^mersed in 4 . liquor of 
this kind, changing it, as oftenfor fresh. 
This process w’as continued iq'ithe morning 

until .about nine at night, by wddcli timi^j^lhe intd|^ablc lieat 
and pain in the parts were very mncli dir^T^hed, ^|ougK n<Jt 
entirely subdued. Each hand was therr plaped/^Cj^^^ly'in a 
linen bag, containing each a cold cataplasii:i«)cqih]^^ 
crumbled fine, and the same laml of liquor wbich „ibcy had 
before been immersed, made yci 7 moist, and flehtiful in 
tity, so as to cover them thickly, immersing tra|m 
i)i a bason of the same li(iuor, to keep them moist imd Pcwsi:' 

This plan of poulticing, mid moi^enmg occask>nidiy,. inTO 
the cataplasm every night and moJllipgj.was continued. ’ 
days; by which time they >vcre^)liS^:^^iieF-i^cll, a fe 
])ltu>cs excepted, imy^hi(h;lhe effect fircilliadjRUt^" 

vented from pcncjtiwting tlirough ihe ciithj, end this,' 
liend, might hay© arisen froni want of due attention, _ ^ 

absence, in iiqt| phangb^ the liquor sufficieut^^t^ji^Mi; suppps^ig 
the fire not to produced ;thi$reilcct,b 6 & application 
of the prevenfii^i’^an.'^ . CQmm^ Tjiey.were then, for the 
first timeydre^id'l^ii tbe cerate, immersing 

tliciu occasionally,' they painfully warm, in 

the cool Hquf^<^ J^y this trea^^l^l^l^ccts of the fire were 
80 entirely arrested and obviatra/ThW all was well within tlie 



* ‘'File same observation applies likewise to the treatment of all kinds of 
sorcs'accompanied by intense ladainumtiou. 


week 
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Aveck from t,h<' duy of the acirident, the small parts 1)cr«iio al¬ 
luded to oKoepted, and vvlurh \vt*re almost loo iiu'oosidorahk* t<j 
have been inenlioncd’. It is worthy of notice, that diiritir lla; 
greater part of the dc.y on A' liicdi the aceidont liappcued, '•o !en:'; 
as the hands, wore kept ijiimorsed in the eold lujaor, thov vat-! 
easy ; but if taken out for ever so 'hurt a time, thcM )j«rUion of a 
most painfully binning heat came un—ami liKowi -e, if the li- 
<jm)r in w}»ieh they v t re immersed vv:l^ permitted to hecoiu'.' 
trarm heff)re eiumginp*. ’’I’iie only injury the ]>art.s ‘-uname'h 
was an almost c-ntirc sej'oation of tin* cuticle —the nith ii .eif 
remaining perii et, the iii' .'.: uees before incnlioucd exeej)ted. I'iie 
vf’':icaiionSt wliieb were many and Acry large, 1 puiietured ih'- 
day after tlu” accident happened, and presssed the ■-ennn out; 
Olid on the fifth day I rouovcd the gre.iter part of the flctudiffl 
< nticle - the i itth itself being dry ami free from aln asi«iu: —not 
the s!)e;ht''..t iidlammation eaine on. 

'J'iiis parieiil, rosiding nt a distance from Oxford, returned 
homo well on iiie sixth day from the accident, A^ith scaveciv any 
sHb.er remains of the injury than tenderness, arising from the 
recently demukd cutis. Whereas, I consider my expiM'icnee war- 
rants me in asserting, that had she been treated in tlic nr-it iii- 
stauec upon tiie cndinaiy stimulating plan, vi^. hy rufcplioiatcd 
spirits, or oilier articles of a similar nature, ulceraiiou would 
have hecu the eonsccjnence, and the cure Avouhl probiihiy hare 
taken up more than as maiiV Aveeki to have accomnliihed. 

I prefer tread ruhb»’d or grated smah in these cases, for mak¬ 
ing the cataplasm, to linseed Jlour, because the latter is more 
apt .to heat, and moreover does not so readily adipit of an c:pail 
diffiLsion of the cooling liquor by immer.sion. 

1 forbear entering here into the secondary or subseqr.ent mode 
of treatment necessaryj When eschars or uleeratimn cn‘<uc from 
burns or scalds; my qbje 9 |^;||^ns paper, being to confine my¬ 
self to the primary ojr treatment of such eases, 

HttjEndaut upon this jgentlewoman had^ likewise licr hands 
biirnhd at the same timp, but in a much less Py pmmiiug 

the same plan of immersion throughout tim dajy aud the appli¬ 
cation of similar cataj[>lasm$ at night, by tlie, nfexi'morning they 
were nearly well i ... 

I have witnessed alniost^,i!^ery g|'adaliofl'';bf i?^^ from'the 
' slightest to the most mosi.d^adful Instance of 

these, and life still wom^lvirbtx Ayaa ho terribly 

burnt, tluP the whole beiiu^Dody, abd Her limbs, 

for the greater part, exlimitcd an appearance resembling wood, 
or any other eombustihle siihstance, completely charred. She 
lived severa! hours; during which time her sufferings were in 
3 ome degree allcviuted by the application of cold damp comn 


press 


;cs, 
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presses, frequently n'liexved, .tjniJ the adminhtration of cooling 
liquors. ; 

To these observations, klready too long perhaps, I shall sub¬ 
join a ciieujiistaTicc or fact, which perhaps is not irrelevant to 
die present subject; and which by a kind of inverse analogy may 
tend to eonlirm, if further confinnation were wanting, the pro¬ 
priety of the mode of treatment I have recommended in harm 
and scaldi. liy the topical application of eaitrevie cold to 
the skin, as in handling polished metal at a very low tempera¬ 
ture, the same e/Fect-s are produced as in the instance of a burn 
produced hy heated iron, &:c, viz. vesication^. &c. In like man¬ 
ner, as the application of cold in burns or scalds is a specific 
remedy ; so likewise is the application of heat in this instance— 
oacii used diseretionaily; vix. by immersion of tlie part in a 
liquid of oppoA/e temperature^ dul\ adjusted. Moreover, in¬ 
stances of the same kind, in a smaller degree, are vfity familiar 
to me, in extreme cold weather, viz. in imself^ as well as others. 
By ficqiicnt immersion or washing the hands, at such a secison, 
in cold water, and exposure to the cold air, the tips of*^ one or.-, 
more of the fmgen; (these parts from the thiimcss of the skin 
there being lUvtst siis(!cptible of such an effect, .and even without 
any abriision of the .skin,) become tender, proceeding caffov^izcfl:- 
tinn and ulceration, if this mode be persivsted inj whereas,' by 
avoiding the cmise, and using warm water, and defending them 
from the effect of the imld air by wearing- a glove, the ))rogi:es» 
of the injury is chocked at the commencement j or, by appropriate 
dres.sings or cataplasms, togotlicr with immersion in warm water, 
and pi-otection from cold, wliich is indispensable, are, in an ad¬ 
vanced state, cured. I have several times, for want of attention., 
in time, ox{x’rionccd myself the effects of this kind of injury, as,, 
far as to the vesication and separajilm^ of. Ihe cuticle; 
tuher pcrsoits, on to a state of in an ihaf^ent 

state of this affection, the or . 

to cold air, is oxtreiUejiy; pfti.iffffl, advanced 

tolerably so; vvher^s'^ thj^^ther. Ibi^id, iumicrsioiiiff 
water, immcdiat^yj^i^tOTes, produces perfect ease. The ' 
fection I am spedltiWbf is not ; td ^o^afimnded with that of 


chilblain, froiiit'^|?|lic|)i it diftbrsi^vma|enally; the eflcct arising 

fri^m the sudd^'^^d^miica^fi^^'Intense cdlff skin, or 

1 _* — 


surface o) 
polhhed^ 


aqui 


>^etHiductor of heat, as 
of it, in a slighter 


dcgr0a.i 'ti^. pWcH^cin^n^cts ari inverse causcf, to 

handlmg-Jtof iron, or subjecting the liotids repeatedly to vert/ hot 

water , 

* 

* It will be retulily understood, that in this instance the conditetor ope¬ 
rates by lukinff away the iicat from the part. 

I have 
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not unfreytentiy or supeifieial species 

ot pd^^chta (wnithw) to TOg^ pBU mt application of cold, 
t6ei»vi of finger or thumb previously accidentally 

flicked, or dighUy injured by or other, and neg* 


« A 

it application of cold, 
previously accidentally 
s or other, and neg- 


With rcsp4;ct^|t» my opinion of 
ceived in hums tmd scataSf and ri 


0gtte of the injury re- 
sd the mode of treat* 


think, by the pdi^|M)^^buming heat vt'hich remains. 

Ilcitce the imm^^ mode of treatuient is evidently pointed 
outr to ednsist in (hd'ij^ticatiou of cold^ and which 1 have no 
doubt, if effective^ used, w£)tild com)dctely arrest or pi event the 
piogiess of 6ud^^ei^t,leavi^ the parts, as far as the cold could 
imuieilidtely pei^^tc, py^sC^y ih the same state as at the in¬ 
stant of commeilidmg tbei^acess.’ 

The same of reas^nlngf'isl^l^ly orally to the injury 
piochleed by an inverse effect to |]ie Wmer, viz. the direct appli- 
^cation of ^extreme caU to tbd^ffiuse of the body or limbs, and 
which, from its simllstfltv hi ^ htrm and scaUh, has not 
been ui^a^itly tended ; the effects in one imtauco 

being produced by the mttaduciim of heat or calotic, 

and the other by the sudden ahsttaction of it, by means of the 
most powerfiil co^diictors of heat, allowing for the difference 
lietwecn the posUive and mgative mode of action in the two 
imtaiices. * 


umry to attend to the 
degree of cold applied, 
which affords most 

4 
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(iiiott and sudden, the luodfs recpiomended shmtldi be 

jnirsucd . if inrhroct, and u): eeii(^quen«e of long exposure to the 
«. luse, IS oiiiitidiily the the ciTects produced by ; 

luat, as m tins in'>ta(ice^'|lioiikl be cautiously and gradually ap> 
ph'ii. vith Iriction, fiifc, 

I*. —My experienclh^iidhts me in asseii^ng, that in all 
instances ot and wludi of the total exclusion 

ol ihe external air, at in the mode ol tnmtPfion and poulticing ' 
hetorc mentioned, thebCsSt method is to omit^ntueiy» during ^at 
pious*^, any dressing to the pail, although the cniti* lie left Jw- 
nuded. W 

To this mode I attubute the complete success in tl^e iuil 
st.tnee, in which case much ot the cuticle tras cnt%i^.4^|%r0ye4 
orditaelved hy the fire; the sedative and 
of the satiamne piepaiatioii acting conjointly tHe cold^ m 
cohstnngiiin and closing the Oufici;^ pf the cti4$iteeus exhaling 
vessels, and theteby preventing ejOrui^liy and subseqitfht suppura-* 
lion. It mil be appaieut that ikttppfiiking is m&y a modi¬ 
fication of the same prmdlple aslgiiutfmoiylbr the ssdcc ^^‘on- 
\(.nienec, and may thei'efme, und^pafdcdj^texigcnci^ 
cumstanees, be commenced at an)^tnne> ^ ‘ 

lo Messrs. Nicholson and TUloiih^ 


IV. On the Agency of Elect ficky in tj^ Mculiar 

Properties 0 /Bodies, and prmufihg 
John WabsiLR. ■» • ^ » 


<s 

Y 


Tub secondai> causes which epe^C through^fUt^ 
iurmed uith such infinite wisdom ♦ ♦ • - i..* 

iiiscmtabie cause, that it cannot f 
i matures are unable to fathom or 
there should be various hypQ< 

Although the adv ancem^ 
department ot nature is atifl fimitedjV 
to ah0w the aiioplicity ol her laws and 
operati<Hii»« Whf«) we see prmciples w v * 
that they m inlende^^ great apd 
nature^ and that ge; 

*q««fiw»iiing««»». 9ffjmBmaKSSS^^ m* 

" In ^Hfcovering her law»^ we are mooe Induced 
to tlFecwh^ on tangible mid sensible masses, than on tl^sc litili* 





IS 0« ihe Agtncij of Electrlcihj 


VVe considt'r the earth as composed of a certain number ot 
elements, and that tlie different properties of bodies depend uj)on 
the different combinations of thescjel^uientary substances. Ag¬ 
gregated masses undergo no changfef Jir;their properties, v/iihouf 
jionie chemical cdiauge amongst the that romi)f>sc tijcm; 

and as chemical effects arc now asim^d to tlio iirffncnee of 
eicetricity, the change of property which bodies obtain ^ccm^ to 
be more ])eciiliavly derived from a variation in the electrical .slate 
of them than from any other source. 

The most acrid and offending btalies lose their destructive pro¬ 
perties by cheitiical or electrical combination. If it be tin- pro¬ 
perty acids and alkalis to be corrosive, wliy do they lose their 
respective pfdperties by combination, if it be not derived frt>ni iht* 
electrical union of the ultimate particles that compose them ? 
FiVen the samp’ elements in the same quantities will receive dlf- 
fe'rent propertfe under different states of electricity. '^I’he gas 
called nitrous oxide, for in.stance, i.s, according to ISir II. Davy, 
compo'«ed of thirty-six parts in a hundred oxygen, the remainder 
nitrogen; and the atmospheric air twenty-one parts oxygen, ami 
the rest nitrogen, s.wfng some inconsiderable portion of carbonic 
acid gas, Now suppose fifteen parts oxi'gen be added to the a£- 
mosplicric air to bring the quantities of these ponderable ele¬ 
ments equal; in this case, we are well aware that the properties 


of the two gascT. in the lungs are of a very differemt descriptifin, 
ulthoagli their elements are the same, and yet tlie sltIno^pherieal 
air may be converted into the nitrOiis oxide by electricity. 

Acconling to Cavendish’s experiment, if we puss electrical 
shocks through a confined portion of atmosj)herical air, >ve j)ro- 
du.ee nitrous gas; but in this experiment a portion of the nitro¬ 
gen is rejected, and eljectrical combination of the oxygen 
with the remaiiung rnttN^ep is in greater proportion than in the 
8 ^oe|)herical air : if even an oxidahlc metal to the 


> V 


oxygen, and i.s convertetl into 


'^^^ij^rent of the two elements, oxygen and rii- 

these different states of combination, seem pe- 
eiiliai:^,i^ poin^'^^Sl jkow much the propertied of bhdies are pro¬ 
duced !h^|heir;^®eqC^te8 of electrid^^ 4: . 

The--8a ^fe,jg^^^mii v|fe'Atrikmgly shown Ubih the efiecta pr(^ 
dneed by fermep^al^ns, C^ge% hydro¬ 
gen- &hd carbon - solution 


gen- ahd carbon - idpa^solution 

und^go^ an eiectricaf pt^cess called the WdUs f^rmehtatioh, 
and alcohol is produced from the same elenieitts as the’sugar 
and water. Another electrical change. called the acetous fo¬ 
mentation absorbs a further quantitv of oxygen, and idtie is con¬ 
verted 
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verted into vinegar. Thus the properties of the fluid change, as 
the chemical jr electricah <^g^mation varies amongst the ele- 
iijcntary princijilei that ' # 

If it he lidinitlcd that^fe^haracter and properties of bodies 
l)e d(*ri\'cd iVom clectrii^i^^UL^cc upon the particles that com¬ 
pose them ; the .su!)sta^»ithemselves a^-e passive, or are merely 
the vehicles of limited^fimtities of electricity for which they 
have a determinate capacity. 

S.ippuviiig, according to the generally received opinion, that all 
Inu’vjs possess electricity, but in difiperent quantities according 
to their capacity, comhustiou and other cheiuipal effects might 
be'e\pi:aned upon a new theory. 

'J'he lei rn combu ition is here employed to exj)jre^.^ie<^i^oi^|;iou 
o? light mid heat, rather than the decomposition -v 

Acv ording to Lavoisier, combustion arises out of the combina-. 
tlon of an inflammable body with oxygen; lienee oxygen has 
been considertid as an essential to conibusticn. 


Inflammable bodies, generally, have great eapacityfor cieetricity, 
and oxygon of all other bodies the least,Wicther w’c suppose 
the inflammable body and oxygen,to be tliken away, or the ulti¬ 
mate particle^, of the-^e bodies combined j still the electric ities re¬ 
main the same, and these very opposite state's will rapidly com¬ 
bine to restore an electrical eqpUibrium. In either 'casO, an 
cmi isioii of light and heat will be produced; that is, either with 
■4>r uiiliiHit the grosser bodies. . iio that we have all the effects 
of conibu'stion in an electrical spark obtained from the conductor 
<){' an ekcniciil machine, or from the positive and nogativo ends 
4 )f the wires of the eJcctro-chemlcal apparatus, a:^ Wall as from 


the combustion which is produced by the electrical combination 
of the ultimate piuticles of bodies in ^^<^ite ^afes Of olectd- 

bxygon, which is considered as 
may be withdrawn wlien electt 
in the ordinary experiment Oi ^ 
positive and negative ends df<the eli^: 
degree of light and heat which is evdlv%i| 
intensity of electrical power employed^ 
produced is greatly superior to pny 
this seems .to arietb from tlic iiiflji^l^we 
When conibusuofr talics pk^. 
partiei^ of two bqs^jLtlw 
fight and. h^at IS dependent 
bodi«^ A^iployed: thus, the different combustible disjiositions 
vi^hich differcn't'bodies ppssess^ arise from their varying capacity 
for electricity, the intensity being the greatest in those bodies 
that ai-e in the most opporite States. Lut tise influence of nu¬ 
ll W * coinbijii'd 




Elef^ucUy. 

. ^ ’ 

coniwincd ch'ctvicitv in suppcyt^ jpuibustion, t>r jnodiicln^ iia 
< vi)I.i'ii(>n of lii^ht and hoat^ b powcitiil, lioin tliv.- 

(.ari’iiK' sfnk’s Oi‘' th^ fluid j andl'i^^^pcTfoc't in effect, wlictht-r 
r!'j; fjUE'.irJty eiuidoyed be great"it is on this iiccouiit 
that lb? f'rdinary electric ligltls^-' .more brilliiiiit than 

t‘K)e.'* tl'.nt are cbtidiicd Ijy any otli!e^''OT^K. 

'I he infiiieiice of oxygen docs nd^^il^kr to produce any effect 
V. la-.c iniconihiju'd oicctncify i.s einplaycd. 

If a conri.ustihle body, charcdFnl for instiun-e, be placed in a 
\'Cs>cl r'f nitrogen t»r hydrogen gas, on coiniceting it with the luo 
emb oi the clcctro-cheruicul appEiratiis, the light i.s equally bnl- 
ii;;nt veith tlmt which is obtained in atmospherical air; or, it 
tlie-charcqal be jdaced under on exhausted rcceiv<‘r, an equal 
t'ffbct wiir be })i‘(>dnccd. The cotubustion of the charcoal is 
oquid';. void iu water orcarlKmie acid gas; but in the two latti r 
iiist.U'C. s it uiight be objected. th»itthc bodies Avcrc deconipo.'.e(l. 
a.nil fxqg'n Mipplied lioin them.' 

'J'l ea hrielly tcj stun up this view; the evolution of light jind 
heat, or the general effects of what is termed cr)rnb‘,tstiou, appear*- 
to arise out of the rapid union of opposite states of clectvicitv, 
eitiier indrj)endent and tmiccruibined, or ejected l)y means of 
certain bottic.s in which itfre^cs; and that the combination of 
the ukiniEite paitides of se|i^e nroses csiu only tnke place 
through t!ie ir.Huciicc of thbsiS portions of electricity f.n-’.vhieii 
the ho'Mcs have a specific capacity; and that the properties of 
the.s<j l)odie.s arise out of their electrical states: tlnis gciicially 
tenfling to support those estabffshed principles of iS!r II. Di^ v, 
that all chernicjil eonibiuatioi) Is dependent upon dec nleal union. 

If these observations should hi* found worthy of :i place iti 
your veiy useful publi ^^ n,^*shall tjike another oppoitiinity 
of exteudingi'this subJeiiPl:. little further, and of tiacing sonic of' 
th^'attdhrgft^ of heat with dcctricltv, and the inllutncc 

. 'I®' _ I-:.'.._ 




I^^ylkicunoiny of nature. 


■ T^^oiir.obedifUt .serviuit, 


BSTEK. 


TUhe/u 


So^m .tiirie since, I iN?cti^ sd^ errone^ ..state- 

mentsr .of JVlrv- Es. Walker’s on the ahlyect^ of re¬ 

garding them as the mistakes of a novi^ in that seiejice, which 
it might bg useful to correct for tlie advanta^ ofS^other young 
electricians. / • 
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1 lad I then inia,(?inecl th$l 
^vl)ic^l they were {iceomjli 
ol' ii no'.v ‘jystein of chp^ 
the Inmiiiows views of 
hi;dro^cn vlvilriaty^ t 
of ihe forty-soco’wl vo} 
'■iicnhl eer .liti-'* have avc 


.-•y.i 


mio7is and s?ipposiiions”wit}i 
Fe intended to form-the basis 
or to bo fijiowcd by 
cu7nl!u\tion, and o.T}juf;n avd 
beeti (leveIo|jeriv{at pn^c 2b7 
the PhiiosoidtJeal ]\Ja;^;i;iiine), I 
If! Ci'.y notice oi lho'O stuteni' utsj” 
,uifl nso.i' pnibnbiy nil^Ut liot tU^i have iucm-rt-d the an:>'i Mr. 
Walker M.' . ;.iriuiK*.st<‘{l rig;iiu%t me in his notv' jjublishcd in the 
) i.t v>)iiir.K't.f this Magazine *. 

it woT.ltl !>e nnuecessary to reply to that note, but that it con* 
t.'iii - an as«-ertion of “ theh;hitlg which is not.’' I im .repre- 
‘.:‘Uivd cr liaving asserted that Mr. Walker is in mYW^j/^itlioiit 
nddiiving to prove it. To refute this mi icpresontadon, 

it is only iiecc vsiiry lo repcat^hejo my tonner p.uagrupii, IVvnn 
wliicl'. Mr. \Y. has made some hiutiKilsd extraets. It \va. jivinted 
ns follows: 

“ With l•^*^y)cct to tl;e permnrieace,:of the ctfes-ts pioiliicod by 
electrical inllneiice, Mr. V>\ ha? fjilkn Sutiy error by comoiintljug 
tlieni with electncit\v'.v|f, after brinf^iug an elec- 

triiied body near an uisulatcd couc^st^l^' on wiUidiawing it the 
insnlated conductor remains elect) ified, it Uiii't 

havv' /oi'l or rocewed electricityj Ui.icitiier .ease it it eU.’ctri- 

ficdliy coinmuniccdlov, and iiat by^an^o/;, whether its loss or 
g iiii be the consopiencc of the cuQt^t of ^onie coinlncting' 
body, or the iinnerrcction of its own in^hlaljon (ha'i)ig the disturb¬ 
ance of its natJiral electricity 5 and 01^^ of thiae causa^s^jnust 
operate to jn-isdnee pct'mancjit electrict^hi such an experfment: 
fux neither ail insulated rod, tiOT electrqm^tei’t^^y' 

properbj constructed, will be Derwim^ rt ^ ^ l&ctrificd by,appt;o>ti- 
niation to an clectri.ied Ijody; unless by iv??,'- 

Derfect insulation, or pointed termifiaffm^^i^Mk^surroJe *’ 

* f * /* 1 j ^ i * T ’"r 

nnelecfrifled substauces dating suck cippto^l^w. 
facts, wliich the constant repetitioto’^Jrf shell exp 
fessionally enables me to state witli confidenc&j|"f‘ai 
ijulecd such as amongst electriciajis ai;jB gcner|thy~admitt^Xhuj(: 
perhaps Mr. Walker has yet to leariiy ■Siat!;|raii**dux;tl^ body 

supported by drw‘^a'-s, and stlil 

very ferfj'dm jicrfccUv , 

’The.stilCtfiTnent pvoccdS|^«p||M||^‘^!ii|^.^ verhied in 
a fewn^b^tei by the practice 

of elt^cttiCity to nnike experiments with due acciiracy; .anil ,1 
b©IieV<^itf not oid^ adduces it, fact in p] i)of of Mr. M^alker^s enorf 
but offers the requisite information to show him its cause. 


* VoK xbi.p. ■!«:». 


t I’liil. vol. jilik p^Cfit. 
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Jndepeudent 
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IiidopcudeTit of this circtiid^ijferk is ainu -ix);^ to find an in¬ 
dividual so confident of the ii^^M^^.pf his ou i) observ atioiis, 
as to consider them sufficient.td the experience of Can¬ 

ton, Franklin, Wilke, /Epinns, (^^i^|^Statiho))c, and Robison; 
although the observations of, the t^d^feerienced deetricixais ol’ 
the present time are opposed to he has dravvii. 

Londuii, Jan. 10, 1014. G. J. hilNGKR. 

M , 

_ /• I 

To Messrs. Nkholson and Tilktefi., 


VL Neu,'Outlines of Chemical Philosophy. By Ez. Walker, 

Esq. of Lyntiy W^folk. 

[Cuiuitiued from 371, vol. xlii.] 

IVTuch confusion in chemical philosophy scem.s to arise from 
want of precision in eheniical language. Oxygen and hydrogt'o 
are terms that are used in, a very, vague manner, no disilm iiim 
being made between oxyge?! and oxygengavS,uor between hydro/;eu 
and hjdrogen gas. Positive and negative are words tliat luive 
no definite meanings in^t^eniical science; and yet ne In*,-' posi¬ 
tive and negatwe electricity^.? positive and negative gaixi-.nisii- 
and even the laws of chem^l^,affinity are now ex[>Iain;'d by the 
terms positive and negative;.^ We have also fixed fire, 
and other words that express things rather more iinaginaiv tii.in 
real. i\ll thi.s confirsion might be avoifled by adopiitjg two now 
terms to express the two elements, wliicli produce eiO etH 
are real objects of our senses, and by w hich those elemeiils may 
be known in all their various conbinalions with matter. 

Mr. DaVy,” np\yMr Humphry Davy, “exhibited tlio powers 
of the Voltaic instnun%l by uriliiant esjjcriinent.s; rnetrds were 
fitsed upon' the sur%^*,bf water and c»f oil of turpentine, and 

He .statc<l that the maximum of 
.surface ; and he exhibited an 
which, the xnojst brilliant light w as at the 

rface, yet tdift ignition was infinitely greater at the 
p0sil5ve,*/’- '-V 

; Fhiw^esc the two element's aboye mentioned, 

that maximum of lelat, at, the. posi¬ 

tive elei^eal^glmy. jlM||fe^led the generator ‘o]^e^t,^or 
iherMogen} ^ tht'^begafirc 

suj^e, and eidnhifs ^vli^^Plian#riPt, may be the 

generator of light, or fhotogen* The choice of thesg^^erms 
B^ms to. be sanctioned by the wor^l^mdineier and 
ier now in common use. By the term ptiotogen b to be under¬ 
stood imponderable element of all combustiblesj, whether it 
’ ' * Phil. Mag. vol. xxxix. p. 137. 
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fsists combined or uncomi 
to be understood the In^j 


23 



h matter; by thermogen is 
Hie element of all suppbrtei-s of 
rct^bined with matter, or in a 


fi OJZfl? Pkotogen^ 


combustion, whether 
free and unconibiucd sti 

When a Lc)fden jar a charge from an electric ma- 

I'liinc, one side receives thet^gen from the atmosphere, and tbe 
otlicr .side receives photogm from the earth. When a commu¬ 
nication is made between the inside and the outside of tlie Jaf, 
by some conductor of these elements, the element from the ip- 
si<ie attracting the elemei^from the outside, a Spark is produced, 
consi,sting of a double current exhibiting both liglit and l^eat, 
and tlic etpiilibriura which was destroyed by the action of the 
machine is restored. But it cannot be supposed that these ele¬ 
ments are annihilated by their Union : such a supposition would 
be absurd : they only enter into new combinations, and return 
again into those receptacles from whence they were witlidravvn. 
For while the element of one side of the jar goes to the earth, 
the rleincnt of the otJier .side is commiinieated to the air. 

When two portions of tlie same eluent are nearly e(jual they 
repel each other, hut w hen they* -.are^ yery unequal they attract 
each otlicr. This is known from' iiri infinite number of experi¬ 
ments : consequently, the immense attmetion of the photogen in 
the earth attracts any small portion of .the same element, which 
may be disengaged from its base, with an infinite force j and the 
thermogen in the atrao.sphere attracts every smtdi portion of the 
same element the instant tliat it is discngagerl from matter. 

But why does nf)t the thermogen in the atmosphere unite wjth 
the photogon of the earth, as they have a jery strong attraction 
for each otlier ? This question will be yasily Solv^ as soop as it 
is understood that tlicv are kept asunder by. theie bka^* Oxygen 

1L..] i-i- * '' • j ' ‘ y I 


and hydrogen gases mixed together in a pi 
main for ages without jirorliicing any effect 
but let their elements be brought into (‘ontact, ei 
or increase of temperature, and combustic^.wUtii 




ombujtsllbq and 
exactness. 


'■M.. 

y we sbotdd b»V^ 


• if 


place, 

if the mtraction between tb 
tHeir wer^iret proportion 
tfee Wa^e oeconomy of our 

perpel^ frost; dttraCTi^yWercimich less tb^: It is, 

all Ci|f3j^Ustibl^ would've reduced to ashes in a mom^t: .bi|t^ 
in the pre^it ^tatc of tli^hgs, it is impossible that either of these 
events shoidd happen. . , 

It is not' to be understood tliat photogen is ligbty^pr. that 

B4 .<* thermogen 
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thcrmo^n is heat j a^^^^b^cjrators of li^ht and hear, 
light and heat being tho pro<hiee on matter. 

The thermOgen on the imidd ol^npStfged jar cannot be felr^ 
nor does it produce any cllect njw lwBfe most delicate iherino - 
meterj nor is any light perceptlhI^||BS|g outside of toe jar. Hot 
let the Jui be, discharged tliro»gh'ilBj^|Me of iron wire, aiul both 
light and heat are produced. 'Wh^Pie meta! becomes red lioi 
by this means, it, loses its attracts oxygen gas from 

the air, and becomes oxidized; If this oxide be mixed with 
some matter containing pliotogen, and heat applied, oxygen g-Ts 
^ill be reproduced^ and the metal \yiU receive photogen, and 
ligain become malleable. ~->i' 

,' The application of these elements, to elucidate some of the 
most interesting phsehomena in nature, will be more tally treated 
of hereafter. - 


Composition of PPalet'. 

Some philosophers maintain that water is a simjdc body, anil 
the only iioiiderable I oxygen and hydrogen gases, and odvor 
aerial Huids; hut others ai^pose that water is a corapo'iml i'< 
.oxygen aiid hy^ogcii, this opinion is now goneraliv atlopti d 
by writers on cbcmistiy,,.,^.., l^t all the expciiments made to se¬ 
parate the coniponent wat^,' tend to prove that it is u 

body simple and undccompotindcd. What has ltd men to con- 
chide that water is a c^poiuid body, seems lo liave ar'seo iroin 
their supposing that the electHc s|iarlv is a simple liuid; bat as it 
Js now well .kpon:i]| that it condsts of two elements possessing 
different ptopetiA^l hsith^chemical and mevhanicul tlie passing 
theso e^nents through water is no proof of its jy/nig a coin- 
I^Vaubstance, S]iPt!imh$tanding oxygen and Inilrogen ga.ses 
[j|riadiw^ by tlus means. 

and photogen pas,s through w'atcr in eon- 
“^Alaiogen fil’d water form oxygen gas; pho-- 
ironn hydrogen ga^, 'I'hcse gases being mixed 
Jpgidose glass ves'-el, and their temperatiue i^xcreased 
comhuslinn takes place, Uglit. heat 
I^E'ihroi kijbt4h fe glass;w,-and the product is pure water. . 

ca,^ 




the -w^teiy iai?’! 




pton ha^. Cfciygen^ and j^ydrogen ^es tlirowt^^pon fire prp- 
’ Phil.^iilag. vol, xlii. p. 161 .- 
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being thi:owri,.u^tt fire 
f neitber a cestibustible nor 
^^fi^uentiy it cooiaiiis ipu^er 


irlucc the most intense heat 
extinguishes it: water»' '^ 
a supporter of conibustio#^ ^ 
oxygiMi nor hytinigen. 
Another exj)e:iijicnt, 
ter is a compound of o; 
steam thretugh a red Ir 


been made to prove thsit wa-^ 
hydrogen, consists of pas^g 
be containing turnings w 
by which means hydrogen produced, and'the iron turnings 

become oxltiized ; whence it is WnieJuded, that watet is a com> 
pouml of oxj gen and hydrogen. But let the experiment be tried 
with :v red hot glass tube i^ntaining pieces of broken glass, and 
iio ]iulr<'gc n gas will appe^i^.hence it is evideiit, that one of the 
eon ipoi lent parts of the hydrogen gas, in the former experiment, 
iVoin the metal. , ’ 

Now wiicn the turnings of i^n become red Ijot, the photogen 
they contain and water produce 1l»ydi^P|^h gas : but in this pro- 
<■: ss rhermogm must he preseri^i for no combustion nor increase 
of tf‘m])e';iti)re can be generated imless thertncgch «'ind pho- 
Togen !v:M;nited. The most condensed rays of the tun do not 
cxwitc couibiistion in vacuo, nor in pijty'gas depilvcd of oxygen, 
even wlien the most inflammable subs^nce is eiriployed^. Con¬ 
sequently, the thermogeh and wpie^. pi^uee gas, which 

I he iron, after being deprK'ed of pbo^ogett,’'aittiacts, and be¬ 
come: an oxide of that metal. 

'i’his experiment may be illustrated: %y the burning of iron 
wire ii, oxygen gas. In this beautifurexltihjtion, the inost bril¬ 
liant light and the mo'<t intense heat ar| gcat^^d, by tJie,union 




The j)hotogcn or generator of light hi the cajihdt Jbe' 

hydrogen, for “no coinhinations of iron 
are known f.” If tins assertion be correcl^ 
without hydrogen. 

Mir H. Davy' observes, that “ the nature of water 
synthetically as well as analytically.” 

“ \Yhca. .ten grains of the metal called potassiupi are.|ldded 
about twof^ains of water in a glass tube, there is a.yioUnt ac- 
ttioii, hydrogen is disengagkl, and' by he4ih|i the results 
die o^l^^tion is completed,, The si|ine e^ct i§ produced upon 
tfie’ ^tassium, as wQurd be ‘prodi^t^a by heating it strawy in 
contagt- with a small quantity of oxygen; it becomes luiited to 
ox^i^,'and its^increa^ o£ weight is in proportion'to tbja^W4ght 
(of t1ie hyd^j^n^as 15 ' 

Set* Phil, Idag vol. x!ii. p, 3f0, " f Dayy*i0emcn% ^iP8. 

I Duwy'ir^Elciucate, p. 247. 

But 
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Observations on a Fiery Meteor, 

But the coinjjosition of wta^t^ipiot be shown by a compound 
test. “ Potassium inflaraes^;W’^ii gently heated, aud throws 
off fumes which are alkaline t/^^Jponsequently potassium is a 
compound of an inflamiiialde elett^l'and a metal, aud tlicrefore 
it may be used as a test to proyp;;l&t water is a simple tody. 
and not a compound. For the in£|^m<*d)le elcnieut aud wator 
will form hydrogen gas, and the wiien stroiigl>- heated will 

attract oxygen gTis in the same mauiier as other metah. 

It may be remarked, that oxygen is mild when in the pni- 
portion of 22 per cent, in atmospheric air, and highly cor'o- 
sive in the pro])ortiun of 70 per cent, in nitric acid ; or cvui of 
that of 40 per cent, in sulphuric acid. is it, then, that it 

is found in the ratio of 85 per cent, in water, and that tin’s emn- 
ponnd, comparedfwdth the others, should he perfectly mild and 
innocent ?” The answer given.0 this (piestion is, “ because Its 
oxygen is so forcibly retained by the hydrogen f.” 

Now, as the theory of the compound nature of wat(‘r does n;)f 
rest upon common experience, nor upon any known tnU.li, bui 
upon a baie assertion without any proof whatever; therefore, it 
seems to he nothing more than a fanciful conjecture. 

Lynn, Jan. 7, 1814. Ez. WAI.KlUt. 

To Messrs, Nicholson and TiUoch. 

[To he continued,] 

VII. Observatiens on a Fiery Meteor, By 4'. Fouvj itr, Ess^. 

J COMMUNICATE* to you tllc follo'.vilig accoTuit of a f;'i v meteor, 
which was seen by a friend of mine, on Monday e'vtiiii;o,, 

8t,h of November last, about eight o'clock, lie was walking 
between Woodford and Hackney; the weather being line, 
and the moon shining bright^ and was .suddeidy smToiuided by 
a light blueish ffainc: it lasted two or three seconds, so as 
to give,ldm .time to turn liimself rouinl and view it on all sides. 

theu warmlli like that of a very hot damp day. 
^l^ded, he irerccivcd the moon much dimmer, on ac- 
^^the bright liglit which hail just affected the organs of 
vision* These are all the particulars 1 have of it, and I com- 
mimicate them just as they were given me. I hopes that some 
other persons more distant, who may have .seen[this curious plias- 
nomeiion, which is certainly pf tlic ignis fahtus kiud,,.]h£iy g^ve 
further particulars, I send jthis for insertion in your Magazine. 

Yours, &c. 

Clapton, .Tan. 10, 1814- ThoMAS FoR^ER. 

P. S-’ There were many meteors galled fqUiiig stars on the 
evening of the aforesaid 8 th of November. 

To Messrs. Nicholson ami Tilloch, 

* Davy’s iik'tuents, p. 323. f Parkes’s Cbein. Cat. p. 
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Vni, Notes and pn the remaining part 

of the Sixth and part Seventh Chuptmsof Mr, 

Kobert ^xKKwKLiPit^W^Jntr^duction to Geoiogy . 
embracing incidentnew Points of Geolagicui 
Investigation and Ttmgy , By Mr, John Farey 
Mineral Surveyor, . ,, 

[ContiniR^4rom tol. ^lii, p. 36'7.] 

Nnhs, ^c. 


P. 141 , 1 . i', Livose stnnosf. — tRnbWe, or angular broken 
stone-s, arc never-found i« ihc Coal-measures, though 
such often no (w/, nrar the surface, in Coal-fields, in 
common wuh almost every other part of the stony 
strata. .. V 

141, 1. 1, narrower or vriclfjr^.—Thicker or thinner. 

I. JO, the root’ i.—f TiOjii 34 

I. ‘25, called <ow'Tawe, Duns.&c. Rep. i. 318. 
’. tT, I. (3, raised on that sideBut the Coal and 
ulhcr ‘a may, on the contrary, be sunk on that side, 
it tlic U'l-down is greater than the<leptb of the pit gg : 
a case whic h ncjt. unfrequenlly happens, and such is 
evidi ntlv the source, of some of those trrand inlilakcs, 
;is to tl'.e identity of Coal-sCams, with wiiieh I have 
veiUnrfd !•> accr.sc even the nio.si ex|7erienced Coa!- 
niasLcrs .uni Hep. i. iddund 1(57, &c. See niy 

jd Letter, p. HO. 

1. il‘2, bliLiiti red where they come ip-cntltnct -f.—f See 
inv Note on p. i’O*^ ' 


148, 1. 3, gcm’:;\ll;, .i ve to identify it — * This defec- 
ii\c iu!o, i, oiK’.i very improperly relied ,00, inspeakv 
I!)'’: of the IdvMtiiv of Coal'Scah^fas‘oljaerveU In niV 



Sd Letter, p. U ‘), when far be^jeLtf>vid^<^ oh this 
important point, might easily be 
cjuirc sinkiniis of the Hits, and tracthg 
the several strata on the Mirface, between tWe 
1. 9, 300 yards t-—t Chtndowti Coal PitsT" , , 

Pauitpn in Somersetshire, are reported to sue, to he' ' 
400 yards deep 1 ’ 

; l. LJ, 30 feett —t Rep. i. 170. 

' ,L 21, 13 feet thick**.— ** Rep. i. 11)6. 

Hllj h 9» b'ioJ or Cluiich *;'—> * While sionc, Rep, i. 
176, and Mont. Mag. v. X3fi.' 

152,1. 25, one-third of England *. — * Which the Lias 
strata and4ho'-c above it ciccupy, Rep. i. 11(5. 

153, 1. 14, foundcriiSs —* Furnaces, Rcp.'i. 395. 

P.154, 
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The second unsne- 


144,1. 1 If unfit to'm 
, ' ccssfuU^Uempt with 
r .on Ashby Wolds 
to to me it 8cenic^/“ 
- Slimy, that'Me 91^ 

^ readily got, was quite 
furnace erected. Earl 
Abbey (Rep. i. 397 ) i« 


Moira’s Iron Furnace, 
here f suppose alluded 
|eT6 on my Derbyshire 
<‘0n‘Slone that could be 
for the supply of the 
pe’s furnace at Dale 
have failed, owhip- to 


, the ijuaiity of the Coals in its vicinity, althougli the 
ironstone waa.iii 'plenty, and -of* good quality. 

Nbbtemen and gentlemeti^f in time find out, that 
' they itnlteh better takj^thii^^ice of experienced pro- 

fessional^Mlim^ii^AllcAai^m^f^their Minerals on pro- 
■ per term^ijih^n of them on their 

own ac^upt; first offer of any rash 

or inexperienced^iiidll^^pBl^iy^ apply* 
i57» 1* 21'knd —* This is 

certainly the case 
Coal, near the;^^ 
tioned 


no less eertain^M|l.#|iptii it^ 
the charac^rs 


^Ttion of our /Food 
(p. 158) tnen- 
But it seems 
iOal-scains, having 
iibdged letwee?i rc- 
mve the Doggers and 


alum S^Ie-nea^ w^|by mentioned page 

a<J7; w^ich Nap^^^^ in 1811, and 


it at Newton-house, Budscar, 
; The very irregular strata 


hiid fofm 



in the Isle (as it is 
* C4|I^^jiit l*uibbck, that are I believe alluded 

have not seen ; but from the 


€tO'. 

idesc: 

M 



oiliest Son and others, who iiave 
vj. them to belong to the aHuvium. 


kth inundation*.—* If the plaa^ which 
>al, were all salamieouSj or adapted to 
Itom of a deep and quiet Ocean, instead of dry 
^l^d (as I suggested in the articles Coal and Colliery 
dn. Dr; Rees's Cyclop^dfe>^‘tbnvM^ I'icnow hoop- 
f^ts, but itKUpiwj^ibbor^tive ones* (Mont. Mag, 
X^dlh p. 514 and Sjitm- all the difiiculties, 
almost infinitely rep^tra,alternations of dryjyihd and 
/ Water* would -be • .■* ^' 

Mr, B. has no ‘^wl^re pd^ced the important 

S ’c4 fact, which I have gcheralisfed, I think 
so the first writer who meiliifiqned it* { ^ih^e) of the 
of Coal-seams, being aU‘1bf one naic^ viz.-in** 

fusible 
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j^and also bav<^ »b0Wii| tha^ 
in this resjiecf, dilfer cssen# 
^or such as jbavq formed 
Hire a sandy soil for tl^^ir 


[l\ 1C1] fusible Clayy Jlop 
the extinct Coaly,v^^ 
tially from our iftj"" 
Peat, which seem, 
grovith, Pep. i, 3i 
Bcbicies the mi 
leaves, which distli 
strata, the British 




hollow pipes, or thin fli|i 

the plants ot the regular 

ufihout their whole stories, 
" 1 • * • 


almost, present iil,pla«ii^uinerous detached specimens 

^ * »• 1 i»* t* . 1 • * .1 . . 


of the solid or I 
resembling 
found with the ba: 
more than the Coa’ 
or main branol^, 
branches or leaved t 
ciiiieiis of this fois^ 
boihited, or rott 
as il, first loreibl 
fui a long tin^ 


u orni'Cateo^^a^i 
These circum 


^rcMier dilHcuUiee^i 



>us par^s of vegetables, closely 
somftiines, tnougfa ntrtoly, arc 
! QMt nev^r vgitit J^oots, any 

),) 4IIU mom ritr^y w’ith arms 
' mt^ the minuter 

igkster ^tiuaaber of spe- 
^^letUer. j^trified, car- 
L'iinftfplinters or ^billets, 
r0i|t l^ig^e tr)ee.<«, and allerwards, 
i wateri^l^to they have become 
lb' Wori 




an.^* instances. 

[bssil Woods, have 
thas^most any of 
the Geological aa<{tiainted with; 

—w hen and where did they^row ij how were they so 
gciKr.illy rent? and $o untVersa)^^. and through sue h 
long pel lods of lime, diffused ? &c. 

the bottom 


1 have bt i n able to perceirCjnO'^^iM ^ 
of the- pMinitivc VVaU'rs mav 
as well as less solid vegetabieSf 
might require Roots (for su^J^l I 
to support them, owing to q' 
or to nourish them, any moie t 
our^days, 

162,1; 7) nnay h*ve con-'dlid.ued *. 
scarcelv taken any notice in his work, ot 
crysiallizaiion, by which seams or strata of Co^,^ ^ 
almost ip variably foupd split (or capable of being flo)> 
into rhomboidiil blocks, by naearly vertical jointi-^ the 
l«i 3 ^-way joints being generally called seines, 
'*5r onllque and slwrter end-joints, called intifetSf 
rale j^te on page 69 )» iW'/Uis he noticed, t curibua 

* 45 V A. flk, * 



fqgaw y |fa« Severn CoAi>40.iniB, 

tnrrunty in «f Anglesoa, as tlfe j^neral name lor the fuhsla&ce aad 
tuatim^ itnnyMweiy bmow each of then Coals. 

' fact, 




.‘50 ^Ir, rarey*s Notes on Mr» BahcwcU's Gi-ohp^y, 

' 1 .^ V’ 

[P.j 6‘3] fact, mentioned Rep. i. 181 and 343, that 

thc'ses lines very genera!^ if not invariably ?, range 
about ESK and WN\V,/tl)^i:otigh extensive districts, 
where the dips vary locally and generally ! 

I. J4, thi; complete ^jfil^Hdation f. — f See my 
Note on page 19 . 

166, 1. '22 and 23, nearly hoi^onlal —* In a north and 
south direction, but havi^^g a very perceptible dip to 
the Eastward, Rep. i. 156, IC 8 . 

167 , I* 1, singularly contorled,^*^* Mr. B. seems here 
to allude to the Wild-Park,"'^feedon and Cloiuls-hill, 
magnesian and contorted I^estone Rocks, as being 
identical with the yellow tlime Rock, which ovcrlu^'i 

. the Notts, Derby, York i^ipd Durham Coal-field (.-ce 
my Note on p. 1 76 ) J n^^lf^atanding, that they arc 
herein, at pages 2S4, represented to be iden¬ 

tical with, and a Contln'uatio^^f, the Peak Limestones, 
and also with the shale I^lf^tone near Ashbnrne, 
page 286, which last, as clearlyjlferarfer/fe this vast series 
oftlloal strata, as mentioned to teby second Letter, p. 1 06 . 

1. 12, quamityof coniittob lime f.—f Rcp.ii. 107 , 
409 and 412. " v*'; 

I. 23, edifices in the metfbponst .—% Ti’c fine Oa- 
lilc stone, of the vicinity 6f Bath, is now coming into 
use in London, biroughtby the Kennet and Avon(';;n)aI; 
the stone using in rcstori'ngHenry VI I’a Chapel atVVest- 
minster, ift'from thence j and in an adjoining Field, 
my friend Mr. fVm, Smith has extensive quarnes, and 
a rai(-way’;thcnce to the Canal, where he has a Saw¬ 
mill at wafkj'^feparing it for all the different purposes 
of tited^udon'Mason. 

traced —* Sec the articles Coal 
Dr. Rees’s Cycloposdia, and Rep. i. I 09 . 

Il2"anal3, occur in the South t-—t Phil. JVIag. 
Ixix. p. 94. 

1, 23, south of Europe J.—| The Rev. J. Townsend, 
who was so well acquainted with our Chalk strata, 
before he travelled in Spain, and on hid return, was 
not likely to mistake Mr. B’s (■‘^ imaginary *'*) earthy 
lime-stone, for chalk (see p. 185), nor is it probable, 
that the Island of Crete or Caiidia, and others.in the 
south of Europe, are without Chalk, as Mr. B. baa 
here insinuated ; perhaps this doubt w^s expressed, in 
order to invalidate the suggestion allpdod to at the 
conclusion of iny Note on page 138. 

P. 169, 
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P. 169 , 1. 7, upper or softP. M. xxxv. p. 130, 
and Rep. i. 111. 

1. SO, called cheri^^t Rep. i. 272. 

171 , i. 23, lime and changed t;.—* Rep. i. 272, 

and 4 15: in Notcs.^*p''4iy Paper on the Ashover De- 
nudaiion, mentione^lp a Note in n»y first Letter 
(p. 55 ), several inst^njocs are nieniioned, and the cir¬ 
cumstances stated, iind[l?f which such or similar changes 
appear to me to h^e happened, to different substances, 
when lodged in th&a^luviuin : to the. Slate Rubble on 
Whittle Hill in Gi^^wi^bd Forest, lor instance, sec 
my Note on Mr. 29 I. 

!72, 1. 13, layers of * P.M. xxxv. p. 130, and 

Rep. i. 112. 

i. 19 and 20 , buil^U^itones f.—f Tolti^rnhoe, Re- 
chc, and Kyegate 8 totti^|tc.V R^. i. 112 . ' 

1 . 24 and 25, last fif up^^rmosl %•—t That Chalk is 
not the upperinost;:^iilar stratum in England, is now 
very ovidentirin par! of the Isle of Wight, 

Mr. B. p. 177 andV$35, P. M. p. 224, and 461, 
vol. XXXV. p. 132, a1ntd vol. xiii.;p^495. 

1. 25, alluvial The doubts formerly 

oF my Friend Mr. Ben^^min Revan, and others, as to 
the London Clays and Sands being regular strata, P. M. 
XXXV. p. 137 §, should I think be entirely removed, by ' 
the subseipieni excavations in Highgate ]wll and under 
Hyde Park, &c. My worthy iriend William At¬ 
kinson, Architect, of Bentinck Stri^Vllas also suc* 
cessfully investigated the nature of ^e ChitjrtNodules, 
which principally gave rise to thc^j^nlka'^ltlludied to, 
by collecting great numbers from 
Roads near London, and causing|:-»h'iff%’it3^p ^^ m 
through and polished :—they 

$ At pnge IS2 of the volume here referred to, I stated six 
tions, in the form of queries, regarding the identity of the London and 
Paris strata; tiie fourth of these, on which there is a note at the bottonve^tha 
page, relates to a modified pr altered nature of these strata (such as is men¬ 
tioned of R«d Marl-ami of Limesume ShaHt. i- 148, and 228; of^Grit- 
stones aad.o£,,Coals, in my Notes on Mr. ^ pages 44,125, Sec. Sec.) | and 
whereon, an Officer in one of the Societies to whom I recommend^ llws 
consideration of this question, has lilely iif«tfEiiOned, the probability, .tl^t 
the blue Clay of London and the coarse Limestone of Paris 

are partaof the. sgmio deposit or stratum, *< and thitit from local circumstances 
the clay has p^vailed in the ore, and the calcareous mutter in the otltar,'' 
P. M. p, 898. S 

At th< Imttom of pa^ 135, vol. xxxv. I suggested, that the.£'e/'enst< of the 
London Clay (as^itiillnn CroydoU' Canal on Plow-Garlic Hill SSW of l)ept- 
ford), Unay answer to the Crypswn of the nelghboorhoud of Paris. 


of 
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{1^47^1 cxfa ccmtentyic o »JBMMKl brniation. and contradict 


the <)uppo8itt€Hny of 
rlieit, or any pthar 
j[i«c!(‘ii8 ot one of thf 

- the figures of atrip^a* 

are very bcantilul, ailiid 
ol those w Inch arc watL 
on the shoid near Wht^j 
lected from the bcacb ^ 
rious, tnany nji nboin arj? 
fitid feuch at ’tbe»r^4 
i>o\uihy't 0ol{eci.4t:Mb 
these S 0 iaU nodufat m 
IJ3; }. exten^ve 

131^ and 183» Scc« 

K others toji 

G> pstjii, contauiintfj 
9fH>nde<xin their‘olii 
beu)^ earthy and s) 

^ ^structure betve«^v^ 

■ iSni, I. \vel|*d6^ 

1. 15,' m^te JMW»ie 



toumhd nnsscs of flint, 
all shell, provts the 
s; in ^ncat iiunihcrs, 
tificatiun shaped, kc. 
irs quite equal to most 
ol the allumi rtd Clav 
,iV«fk NH. and .ne col- 
avidity, by tl C’u- 
aie, that they mi^ti 
near London. Mi. 
ecn nch, I believe, in 
he London Clay strata. 
;e niy Molts on p. CO, 

speoinicn*-' of Pans 
1 have sc‘i n, coi n > 
uonc ol the al)o\*, 
lar; inteimediuy in 
Oaliic LimC'.toii'. 
i]^*,—-> See page 17f> 
IVJ. 

gaining —* The or* 
in ^lUinual 


^ . 

•CJ • 

OCcUl 


t* K 


panic Keiualns! nil 

(’hy, m the ‘t^^Gypsiini and not jn the Rtd 

•■'"I ‘-'S' 

. 11 . 31)3. and my second I.ct- 

1 

jEcal situation ' —^O.i first reading 
h thui commences, and Mr. B*s 
, I could not heM fbutKing, that 
_ a hoaa, on the '• 'C(d)ioated geo- 
unwilling to siipposti, that he was 
, in adding to the extreme confusion on 
j'wilh which he chargee. the disciples ot 
erner”' in hia note on page 174 j the point is how¬ 
ever of too much impprt4jKi6ji as tp the real succes|iQn 
^'of the strata in £n||j^nd, tob^ thus dji^^isird, and I 
. wi|J quote Mr. B^flf^ssage, witli such orex- 

V {dictions m [ ] as Ippcar to m« oeceay ^ 

' , ** The Geolt^dra^siutatiui) of the D%: 
sum may be U situated ifn. 

co^ioty strata, separated, £6eIow] trorfii 
'^p.e. iramHmk L.p.4»8/93,Mapp 
blt^rvening poal districtit, on one 'Indy* 

Irom the stratified magnesian lime 
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[P.176] secondaiy rock, 
side. 

Now it is evi< 
rnention of 0erbyj 
magnesian range^ 
berland^ that tM 
tcndedi and that 


»y scmdstme on the other 

6' * 
iNim page 163^ although 

^a omitted in deacnbinjg Jt! 

iNottioghatnahtre to 

$!ye1io#Lime Rock| Is 1^ in* 

indstone mentioned abovc> must 


mean the Stratum tteol otider the lower yellow Lime, 



(ohen appearing 
thick Smdstone^ 
cause, otherwise. 
Sides of [above an 
oi it Mr B reten 
hi3 Gypsum belong 
1 have lately trae 
p. 101), then e 
low] oil out side of f 
iht rcfoie it shou' " 


a Ssmd, but sometimes dso as nr 
, see Rep. p. 410, hKte)i be* 
t strata would oecoroh both 

hbrOypsum if placed Jower^f 
yelbw Hme, and ina^ 
fhaintervemng Bed Math which 
een these rocks {R« Ml xxtitx. 
^estone’* wtmhl uecor [ he¬ 
ad pf Coal ; and thus 
ai!ic^,v thnt Mr< B. wusM persuade 



,he disciples or^bficr/' p}«®^ the ©hsJlasion 
(> psum, and its ItpMnrl, aenykh^.the* 

Lerb^^hire CQal^WllasiiirS, thoyfefcjiii^lPihe 

Rock, wliidi has anf €a|lki:, 

!,tiikwg fkrmirh tke*Bims^6d^io 
(as several do) evdr sdOn aitofIBypaum?, tr has 
‘.luh anywhere been femnd at^fH^ktNIsrU^ii^ even Red 
Mill, which might toniam It?/^ ^ .. 

WhU ilu* sandstono^jf <'RyF>4 ^3^) 



west ol Notiiiighini, has «» 

( hellas )ti H II, in Mr. B*s 4‘?<3v.^inighkpU2‘' 

zit d iiiadi iKwlcr cducattd'finMUtV 

to be* * ?? 

1.13 and i% in the gravel and 
hem been inserted by mistake, 

(p. 10d)*and note on page 173. 

1. 13, a distinct formation J.—-J TIfe 
winch this supposition is founded, is pointec 
above, sec Kcp. i. 147. 

I77» 1*3, over chalk JWhert the pnncipias and 
pilitt4ce of Ml. fFilltam $intth and others, m explor- 
iiigtiihd hacmg the slratu^ shall be extatded to the. 
Continent, which hitbertUr^IlM very iixtpeifecdy ^en 
AheVaj^^t as it would app^aiii$ from 'the l^itrguMtlp of 
^'^l^tfata arouifd Pi^ls which was Utely puhmhedjr the 
'"'*^reoi3t strata h^re alluded to, and douhth^ss many 
ersiaboHre them in the senes, will, 1 tbptl^e very 
exltnytik traced, in conneciton.as wcH as 
ya43.(;».18l.^«i. 1814. C ^ lited 
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fP. 177 ] latcd beyond their regular eJtres; see niv 

note on page 336. 

1. 8, upper part of the'yi^ay f.—t See my note on 
page 16, ^ 

I.I 8 , tresh*waler sheHs|J^ See my note on page 60 . 
179< 1. 6, seas of salt and lfre»n water*.—* The Parisian 
Geologists speak not of $ea«, but of Lakes of fresh 
water, I believe, and which are sufllcicnlly improba¬ 
ble, see R M. XXXV. p. SfS^, and my note on page is?. 
181,1. 21 , in their present sitiis^ons *.—* It has I lu.pe 
been unintention.al, that the true situation of the re¬ 
mains of large Quadrupeds Paris, has, both here 
attd at page 336 (Nio. 13), heigh omitted; although they 
are so expressly describedy^y M. Cuvier aud his ass(j- 
ciates (see P. M. xxxv, to be found in the mnsl 

recent alluviumi attdnotf^t^stralifiedC/ay beneath, 

^ as has in so many place# 1 j^i been mif-iakinglv repre¬ 
sented, with respect to stmilair Remains, found near 
London: see my Note on 16 . 

‘ Sir Joseph Bs^S has'vpi^frequently mentioned to 
his friends, thitidea (ascrib^dhy Mr. B. to La Metiie- 
ric), as to the Bones of IjUgo Quadrupeds, and Shells, 
supposed to be of Jft^h~waier originy found with them, 
having been drifted from the Landy hy inundations ; 
aud be hes referred to the situations of the two most 
noted depositaries of them near I^ondon ; just below 
the junctio||s df Brent and of the Koding Vallevo, 
with the I^ger end of the Thames, near to Brentford and 
to Barking, as presenting probable reasons for their 
accumulation in these particular spots, by eddies in the 
meylin^ curreniat* Soon after the period of these deposi- 
tie^^. rt api^ars to me, that a comparatively {quiescent 
^l^ktHhe inundation recurred, and the alluvial depo- 
dr Brick-earth, so plentifully found upon 
ibe London Gravely took place, and covered, and has 
preserved these Bones, &c. 

18S, 1. 4, of the great rivers*.—* But where do great Ri- 
verSjorLakes supplied by them, deposit 
or any thing which can be mistaken for such strata, 
wheii examined with Scientific attention ? 

•\ ^o^wcontlnucd.J 
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IX. On the Formafion of Ft^in'ike Intestines of living Ani^i 
Tuals, By Sir EvEitAfi[ |M tfME. Bart, Sresented "by th^ 
Soclvhj for promoting t^^^iviedge of Ammad Chemikryi^p. 

^jL HK investi^p.tion of the organs of different 

in which I have been enga^^'fpt many years, has led me im¬ 
perceptibly into an inquiry i^^gting the particular uses of the 
lower portion of the intestines lil^%|rd.s and qiiadrupecLs. 

The first thing that atl^cted my notice more particularly to 
this subject, was finding that, in ^jll animals whose stomachs are 
made np of a great varietyj.of partS’ for the purpOK^e of oecono- 
rnizing the loo J, tlie noloh'ilias a greater extent of surface, and 
the course of the canal is so disposed 'that its contents must be 
a long time in their f>a3sage^it^ough if. -This circumstance led 
me to believe that the food,^^pe^ thi| chyle is fofmcd and se¬ 
parated from it, undergoes hi (utestinea ^ojnae changes, 

by which a secondary kindof .nourisliment is extracted from it. 

This opinion was much,; strengtlKr.ied, by finding that the 
colon of the casuary from, ^va. is only*i^,foot long,, and each 
of the Circa which are appendages to. it^^iily six inches long, 
and a quarter of an inch my^hmieter; Ur^de the African ostrich 
has the colon forty-five feet,'’^d each of tlie c«c^ two feet nine 
inches in length, and at the vwdest part three incites in diameter: 
besides which, both the colon and cajca have^ vety-bmad valvuloe 
coniiiventes not met witli in the casuary from;,Java. This won¬ 
derful difference, for it is more than fifty to, qta^j^tdan only be ex¬ 


plained by the.luxuriancy of Java being so>^^t, that this bird 
might destroy its health by over-feedings had -«o guard been 
lurnished by nature. \ 

This guard is, the focxl passing through the il^|J,mes with 
so much facility, and in so .sinnt a time, thait^(*&'o w^^ much 
the bird may eat, only the necessary ([uantity, of 
carried into the constitution; i)iit in the African OSft 
is retained in the extensive colon till every thing nutritic 
tracted. In all ruminating animals, the colon is of great 
is fixed in Its course, which is very intricate, and varies in every 
different genus; so that we cannot doubt of some particular 
process being currioii on in it. 

The process which the coiUents of the colon undergo, is quite 
distinct'from any thing carried on in llie other intestines,..since 
they entirely change their appearance and smell j and there is 
commonly a valve to preveit any part of them, even the gases 
evolved, from being carried up into the small intestines. 

The peculiar smell of the iieces, which borders so ^osely on 



‘ * J’foiu the Pbilosopljicul 'rransnetioos for 1813, part ii. 
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ihat froTn putrefaction, a1tliQ(Ci|;h no means the same, loti mo 
l@ compare them with the artiSM^atter buried in the earth, 
l^iieh is converted into adipiop e^f|p tt both cases the substance 
is'in the incipient state of but that process never 

completely takes place ; it from the external air, is 

either under water, or within m of imbibing moisture ; 
and there is no substance whatn^jf^tlie chyle excepted, wl»icli 
can bcttelr supply the by the actions of growth 

iftnd muscular exertion, thaii hnlmal 

. The more 1 canvassed this new the. greater nunibc<‘ 

of circumstances in favour of- it occurred to me; one of the 
strongest of which is, that there is ztojpther mode 1 am acquainted 
with, by which auimaf fat canj be formed. To this may be 
added the curious circumstance of^the sleeping animals, which 
lay* in so large a supply 4iif it, in.i^fiprt time, to serve for their 
winter’s consumption, ha^g'^^ii^ation of the intestines al¬ 
most peculiar to themselves, iiT wliielfc there is no valve to distin¬ 
guish the colon, and no liked that intestine; so tliat 

the contents pass aJon^/^th mbre'lkpility, and remain a shoi ter 
time in the canal, thehM>d being Sumciently plentii'nl during the 
summer to compensill|» fot thk wwfc of eeconomy, by which the 
lower intest^ne;S'twelve iniDre abti^ant supplies for the produc¬ 
tion of fat. ThciWl inteistid^ remdin empty during the sleeping 
season, so that no can be formed in that period.—With this 
very importaitt information, thiis procuicd, in support of niy 
opinion, I have^IjM^b led to prosecute this inquiry with increased, 
ardour, ami bring forward the facts 1 Iiave been able 

to ascertain in of my hypothesis. These I shall 

lletail i!i they were aci|uired, tliinlgrig it bet¬ 
ter to lay tiie regular process of tlic investiga¬ 
tion, 'once at the oonchisious which in the end 

pf.iijy^^^hiiriysclf authorised to diaw. >v 

•fcfbfc begin by sl.iting the circumstances niidcp 
liiilpOcere is formed from animal matter, mo^t nearly re- 
Idling those In which the contents of the lower intestines, in 
living animals are placed; and this 1 shall do from facts, entirely 
within my own knowledge, the specimens of the adipocerc being 
now"in my possession; and afterwards go on by bringing forwaitl 
proofs tbit a substance similar to it is formed in the colon. 

ffoward, aged fortv-four, died on the 12th of May 1790, 
nml Was buried in a giaVe tep feet deep at the east end of Shore¬ 
ditch churclward, ten feet' to th0 east of the great common 
sewer, which runs nortli and south, and has always a current of 
water in it, the usual level of which is eight feet below the sur-. 
(acc of the ground, and two feet above the level of the Cfojfiins in 
the gra\ c.i. In August 1 b'l 1 the body was taken up, with sbqae 

othej# 
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97 


ntlicrn buried near it, for oV building 

flesh in all of them was cdiw^^. converted itjito adipoterf 


f%ondon, this. jpart of 
since tjhat time tbe^^iiM- 
^d the graye-dl^t 
" ^ Uhe water in the^se^r 
there is water found iixUhe 


«perinaceti. In Stowe’s 1 
ditcli is stated to be a m< 
has been raised eight feet;, ■ 
serve, that at the flili and 
two feet, and that at 
graves, which at other Ume^ 

The current of water^ilpich^^&^p 'through the colon, white 
the loculated lateral hdloft(olid ji|mtter, }]|1aee8^^ 

contents in somewhat siduiar c£^0Uinstanc^;'to„,iteu^ te 

the banks of a common se«i|^. V' - r ; , ,, 

The circumstance of anibeig£if,;witlch contains sixty:per c^t. 
of fat, being found, in immO^ quanttti^, in tl)e lower ilitestin^ 
of the spermaceti whales, %&>;Ueyer ; higher , up than, seyen feet 
iVoin the anus, is an undei 3 ^|^i^|^iM|'^ iat being ^Jljtned in tlie 
intestines; and, as the aihber^^ it onte'tnet with, in Whales out 
of health, it is most probiljl^jeoUecied there from the absorbents 
under the influence of dtee&se, flot $0 as to take it into 

the constitution. ^ ^ 

Ambergris Is found in luiti^a from Iblij^a. to more tlimi one 
hundred pounds each; it bi^k^,tote|disdngute||j^4.1n its appear-' 
ance from the fleccs, but vv|kQ exposed to It grows hard: 
a lump has been found in’^th^ .sea weighing. ;^e hundred and 
eighty-two pounds *. . V;. ,- 

In the human colon, solid ma^s of .sometimes met 

with in a diseased state of that ckosdscalled scyhala; 
these are in all respects similar to r 

Concretions of olive oil and inucu^. ^Ind dd .the humipi itt> 
testines must be formed in the same hiiid 


was conisniinicated to me by our associate 
following, letter i 

f* I * 

My dear sir, 17 , AkienaanTmry, Fel 

The following are the circumstances relating to 
pr<iduced upon olive oil, by passing through the stomach anc 
testines of the elderly person whose case I mentioiied to you at 
tlie last meeting of our Animal Chemistry Society. The. in 
question had tor several years past suffered from sev^ affections 
of the stomach, which, from the attelidant symptom^con¬ 
sidered as occasiohf'd by the irrjtation of biliary Condirtions. 
Manjf remedies having resorted to without ufTordlng her 
other than temporary beurat, she was advised to try the effects 
of olive oil, taken to the quantity of two or three ounces at a 
and to be r^ated as circumstances might require. Worn 



• Vide Phil Trnns. 1783. 
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. tliis she experienced almast relief; and, on the sub 


^j^uent examination of what^pi 
l^iicretioiis were uniformly obw 
hft were considered as the gall^ 
productive of so much distre^^! 
months "sihee to visit her fir|ein& 
suggested by one of her medi^f^ _ ^ 

the nature of the eoncretioiM^k^^t^ii^, I was desirous, from 
the account that 1 had recefi^j* td;j j|^ e., an opportunity of de 


from the bowels, globular 
rwhich by the persons about 
which had previously been 
lady having occasion some 
;p#n, and a doubt having been 
fendwts in the country, as to 


bre requested, that if 
under the necessity ol 


termiiiiiig the point for my^lf j afr 
the pain should recur, and sl^ ililiobi 
repeating her medicine, t^t 'the leioncretions, which had been 
said always to pass fromr ‘the bowels in consequence of her so 
doing, might be rescued for ^y i^jection. In a few days I was 
summoned to maae my ; and, upon examining the 

substances collected, I i^ttiCli^^^^^^ppearancc to be such as I 
have already described that of distinct globule^. 


varying in size from that of i 


'to the bulk of a moderate 


grape, of a cream colqpr, and shj^btl^ of suHicient 

consistence to preseryd jt^ir fortfi> to bear being cut by a 
knife, like soft wax,^|||t'at the of their contact disposed 

to cohere. Wheu exp^ed b he;^;^bey readily melted, and then 
at once their oo^n^ J^nV character. The change, 

which they liaye",«aoe ^penenddd, has taken place in the water 
in which they" ha,!^ been kept. 

''f ^3 dear sir, 

.* Yours always, very faithfully, 

' Sigoed) “ Wm. Babington.” 


To Sir Ev^^Moi 
Our 


afterwards examined the substance, 
jVepdrt upon it: 

^ appeared to be composed of the olive 

l^dd^ittvimiebs: the latter separated during putrefac- 
the oil was evolved, apparently unaltered. The re- 
e p^portion may be estimated at one-third animal matter, 
"and two-thirds vegetable oil.” 

1^ . following case, whidi was also communicated to me by 
iDr. shows that fat is sometimes formed in the in- 



^ detected passing off with the faeces: 

“ ‘jr, four years and a half old, had been healthy 
for |iix months after her birth, when she became thin, had a sal¬ 
low complexion, and was liable to jaundice. At a year and a 
half old, her belly was tumid, and she had great weakness iti her 
back and litifos, for which complaints Dr. Babington was first 
consulted. At three years old, her mother observed something 

come 
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come from her, as she the room^ which, when CH- 

auiined^ wjis found to be liquid state, yvhich concreted 

when cold. Ever since thai" the pres’eiit, she has yoidedf^ 

at intervals of ten or fourt ^ ' the^ qiiantity of from one t(> 
tlirec ounces, sometimes Others: iioi.xed faece.^; 

vlicji voided, it has an iin |^;tinge^ aud is (^linie ,fluid 

like oil. Her appetite is,^ as her spirits, and; her 

fle''h firm; her belly raf ’,^t not hard; she is subject 

lo occasional griping; ^ ^ ^Wal, and she sleeps well. 

The specimen on tin Was‘*|^qcuted under circumstance^, 

which precluded all ^ j^^ptioh,, ■ ^ ^ 

I’hesc facts, so strong^Jl^fa^iWif *»- the opinion I had taken 
u(), led me to devise in wliaCway it t^ht be put to the test of 
ex))erimcnt. I tried to extra^fat^m the eofiiehts of the goli^, 
in different parts of its cou^^^tvvitBbut success* Failmig 
this mode of obtaining aijirj|^m^e<^J^lu8ions, I'was led to be¬ 
lieve the caeca of birds experiments on this 

subject, and had those of J|i,diiKk examined by Mr. W, Brande 
after the bird had been se^^days without an evacuation. This 
confined state of the bow^^i^ thn pattis pearly under the same 
( ircumstanecs as if they.wi^Tn a diSf^^d state^t^i.^Y^on the 
!-.cca were examined, they .found c^)^>letely dist^ded 'with, 
tieces of the cnnhistciicc oiri|^;dlay^ that, bsi^ were 

laid open, tiic contc'iits retailed l^hb same f(ilii^'.^^^e Intestine 
immediately above the caeca^.Vgs empty^^ hut the rectum was 
much distended; its contents ^ soft^"consistence than 


those of the eseca. ^ t 

The follow'hig is Mr. Brande’S'i^plj^jcm Subject: 

The contents of the cxca tWo portions^ of 

o]ic drachm each, and comparative ' »snK Were made' 

similar quiuititics of the contents of SbMi... ,. 

‘‘ Exg. 1* One drachm of 
completely ilBmersed in half an 
seven ^ys in a temperature varying 

end of that time, warm water was poured u|k^ i4^|^PI|||||H 
pearance of fat could be perceived. 

Exp. 2. The same quantity of the contents of the, jeasiSSh 
was immersed iii water contaiiunjg one-fifteenth pait"oy;,mttIc 
acidj, and kept under the same cuscumstances as iir tl^^rmer, 






it.gepa- 

^ and 


expmment. In seven days, warm water. pqure^J^ 


rated a portion of oily matter, whiek^ concretj^d and 

appeared to be one-eighth of the whole maks. 

, Exp* 3. Portions of Ihe contents of the rectum wd^‘ tjrea^ 
ill the; same way as in Experiments 1 and 2. ^ That in w^r 
becaqia putrid very rapidly, and showed np> aj^arance pf fat. 
The <^er, in the diluted nitric acid, was-piore mssolved in 
, ' C4 ‘ 
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lixperiment 2. Considerable -ext^tions of gas took place^ but 
there was no appearance of fat. « 

From these experiments, we leaii^at the contents of the cae¬ 
cum^ being conhned there for setoe^ys, are in a state readily 
to be converted into fat bplyiariiN|^ while the contents of the 
tectum are not, probably too putrid. 

While engaged in this ’^qufi^P* received from Sir Joseph 
Banks the carcase of a wild ffl|MM|^hich the lion. Mr. Pelham 
had shot in the iieighbouihb6#(llKiiH|ftp^^ On exa>niuing 

the caca, their contents were a bright gteen co- 

lour. This led me for<propose|jto Mr.'wfctride to ascertain by ex¬ 
periment, whether dn adiniKture of bile had any effect upon tiu' 
process of converting animal sulistmice into lat. The followiu.. 
iXpeijimeuts were made by Mr. Brhode upon tiiis stibjcct: 

Exp. 1. He took two portimlmi^mman muscle ut the same 
sii^e, and digested one of bile, the otlier in w.*!- 

ter, both placed in thtf■ tmnpe i ^brs ^ 100**.—In the hrst dav 
the mtiscle in the bile underwent >,q(e'Change. On the secojid 
day it became soft in its texture,had a slightly fetid smell. 
On the third day it became moffr'’fotld and yellow. On thi 
fourth it had the smeiief excrement, was flabby, very olfensivt, 
and fatty upon the surfoce.' The poil^ of muscle, digested in 
water, had undergone no other chai^ in the four days, but be¬ 
coming slightly putrid, and there was no appearance of fat what¬ 
ever. 


Exp, 2. A simifor experiment to that with the human bile, 
was made witli a •W^all jw turn of beef, and ox’s bile, and the 
results were exactly jdmiW. 

Erp. S. The huw experiment was repeated in the tempera- 


Erp. S. The hui experiment was repeated in the tempera¬ 
ture of 60^. lu foar*dm^ the beef became slightly fetid, and of 
a yellow in six miys it became more fetid, but there was 

no app«qa||^of Ta^ nutter. 

* portion of beef cut into pieces was digested in 

the temperature of 100°. At the end of the fourth 
^npP^mtrefaction was more advanced than in Experiment 2 ; 
^pwbeef was washed and heated upon paper, but no greasy stain 
^was produced. 

F^onar these experiments we team, that the bile has a power of 
converting aniinm substance into fat; and that the temperature 
of <XF beaily so, is necessary for that process. We learn 
aho, dSt ibis change is produced just as putrefaction is be¬ 
ginning to take place; and if the substance goes rapidly into 
putrefaction, no fat is formed; and, what is deserving d observa¬ 
tion, the peculiar smell belonging to faeces, so different fiom that 
of putrid niattei, is produced at the time that fat is procured. 

^ Havyig succeeded in changing animal matter into fot,^ by 

addling 
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bile to it out of thftjli^^ was desiroos of aseeftah|ipg 
wlictlier this process could jfc||^^eeted gcan^, to in the human 


iiitestitiesj and being in 
vanced age, who had b 
the bowels, confined to 
opportunity of his having 
bile, to make the gxperi 
water, and kept heated ^ 
100®. When tlie w< 
upon the surface, wl 
Air. Hrunde ascertaii 



teit tipon a gentleinaa of an ad- 
an evaeuadon jlrom 
t,4 M not let slip the 
stpel deeply tanged with 
t.iexerement was put iaito 
to a temperature of abm'e 
tQDOod, a film was formed 
..Hlbbe^an oHy nature, and 
'Fhe^fbuatity was not grea^ 
bill quite sufficient to asc^tatn tbUs^ftiet; ahd next day the feeces 
having subsided, the tatty film was mubh more eonspicuous. In 
tlie Phil. Trans, tor 167^9 J|l 6(^3, n case is stated of a pers4|| 
who laboured under an ind ^|j| rtll^tw, attended with sickness aim 
vomiting. In one attacbitgl i Pbi ni l il i g ,^ brought op matter re¬ 
sembling tallow, tour pieMi^ilNrhiidt weighed half an oimue. 

This process of iormii^^ in the Wer intestine by means 
of bile, thiows considex«ld6>iUght upon the nouri^shtneiit derive^l 
from clysters, a fact wdJ^^bseertauiad, but which could not lie 
explained. It also accounts for the vteadng of the body, which 
so imniiaiily attends upot^ad complaints the lower boweta. 
It accounts,' too, tor all the varieties in the turns 'of the cidoni, 
w'hich we meet uitii in so great a degree In different animala. 
Tins piopcity of the bde explains likewise the formation of fatty 
coiicictiuns in the gall-blad(fer, sa< comoaxily met with, and 
which, from these e\()cnmciits, aj^qieartQ bgkrjpiwuced by the ac¬ 
tion of the bile on the mucus sec^ted gall-bladder! and 

It enables us to understand the*'f<dlawing effects, which arose 
fiofn the circumstance of no part of Ifto bile pa'ssing into the 
intestines. ji (•" 

A child was born, at the full time, of thdv 
for several months, but never appealed to iners 
though it fed heartily, had regular stoids, and the 
perfectly digested. There was no bile in the stc 
bkin was of a dark }eUowish blown. 1 saw the 
was alive, and wa.s struck with its want of growth, and its hav 
no fat under the skin, winch made it appear longer tfagn new* 
bom children geneiully aie. Upon examining the bbtdy after 
death, the only mal-formation met with, was tliefe Ifelng no 
gall-bladder, nor any duct leading horn the liver intcMhe duo¬ 
denum. * 

jfVom what happened in this o^'e, a supply of fat appears ne¬ 
cessary for growth; for tlie child was by no means wasted kt its 
musd^, w^hich it must have been had the coostitutioB not beat 
supplied with nourishment. 



Animal 
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Animal fat lias, I believe, hitherto been considoicd as a stert 
tion, although tliere ii> no direct'evident e in favoui of sncli an 
opinion, it has nothiii;? in commoji .vith the sreietioMS ; Jt U 
met with in all the iiiteistic^ qf tbo^ody; is ven often tiuirlvly 
deposited, and in as $thort n ti4lii^«idj^en back into the constitu¬ 
tion. In these respects it with the watery fluids, 

with which the body is snppliedi 

In a (ornicr communication rj^t|»fi^ig the stoniacdis oi animals. 
I explained that water W'as the stuxnach (han- 

nels yet unknown, and carried Into iMNOirculation ; fioin when, f 
it is poured into all caViti^ of tKe body, or thrown oat al¬ 
together by the kidneys and glands of the skin. 

On the present occasiem, { hope that I Iiave collected a suf- 
icieiit body of ei'ideiicc to prove, «that fat is formed in the in- 
t^tines, and from thence receivfKi^^ the circulation, and de¬ 
posited in almost every part When tlicic is a great 

demand for it, as in youth, fo^tj^arryhig on the growth ot the 
body, it is laid immediately under the skin, or in the neighbour- 
hootl of the abdomen: when not Ukely to be wanted, as m olil 
age, it is deposited in the interstices of muscles, to make ii}) in 
bulk fOT the wasting of the muscular fibres. 'Flieie ap})(*ar to be 
no direct channels by which any superabundance of it can fie 
thrown out of the boily; so that, when the su})j)!} exceeds tin 
consumption, its uacumulation l^omes a disease, and licqueiillv 
a very distressing one. 


X. An Altempt ia determine the dejinite and sintple Pie- 
pfjtfions, in takick the constituent Pai fs of unotgantc Suh^ 
stances are united milk eath other. By Jacob Ubkkelius, 
Professor ^ Medicine and Pharmacy^ and M.H,A. StvJ< 

[Continue.! lioin vol. xlii. p. 1C3.J 

THIRD CONTINUATION. 

the taws of the combinations of water, and of the 
» formation of submits and double salts f togHher with the re¬ 
sults tf the tvlwle investigation, 

I HAVE e?;pressed an opinion in the former paits of this Essay, 
that waftti’ takes place of a base with respect to the acids, and, 
of an acid with respect to the bases; I have also advanced as a 
probable supposition, that the sidts contain always so much water 
of crystolll/ation, that its oxygen is cither an integral multiple 
or submultiple of that which is contained in the base of the smt. 
1 had inferred from Davy’s expciimcnts, that the gaseous mnria- 
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tir acid contains sucli a quan^ty tif water as is sufficient for oxi¬ 
dating with its ox 3 >gen as mueh i^ietal^as is capable of producil^g 
a neutral salt with the dry muidaliq acid j and Gay-Lussac has 
proved tlie same thing in essay on the combinations 

of the gases. I hud aLo fauw^^sq^eriment that the sulphuric 
acid could only be concetit^ni^|||by"Miin|^,, Until the lemaining 
ater cuntained one-third a$ i^ugK Oitygen as the acid^ that Is, 
us inucit as would be requi|g|tdyb^hq‘8iune acid in a base capable 
of saturating it. 1 Inj component parts of water 

11 \ of hydrogen, and from my own experiments^ 

conlirmed by those of }|)ot%id 4>l^agQ. /Mr. Gay-Lussac makes 
them 13^ and bG|, u ithout aitCrll^ the deteimination of the 
specific gravity of the uases, I shall endeavour to throw a clearer 
liglit on these coinbinatior^ tif water by the experiments now, 
be described. 1 camlit pasl^Mjo have been deterred from ma 
ing some oi tlieni public by'^l^^tG^culty of the subject, and the 
impobsibilitv of iuliy cstablisfliug iny opinions respecting the com- 
po'^ition ol hvdrogeu ; but science would often have pT<ifited by 
communications which have been withheld by too gieat a desire 
of minute accuracy. 

I shall hei<‘ niaht some preliminary remaiks on subjects con¬ 
nected with the immtdiate objects of miy pursuit; and first, re¬ 
specting the twpo!><!i^'/lUy oj exhibiting some of the odds in a 
separate W’e have learrsig^ from the excellent experiments 

ol MM. Gav-Liis^ac and Thenard, that the muriatic acid can- 
not he ‘Cjjai.tUJ from the substances witjhi which it is coinhiiied, 
unlc'js in the piesence ol water, with which it may ccimVine at 
the moment ol its formation. Mr. Davy’s inferences from this 
fact arc well known ; brt v''e shall^ere pause a little to examine 
the affections of other acicL in similar j^fbumstajicos. 

Sulphurj as we have reason to believe, is ^pable of four de¬ 
grees of ox)genization. Tlic Inst and second a ^an kiiown ex« 
cept in combination with the muriatic acid ; the i!|u^iljNthe std- 
phurous acid, and the fourth the sulphuric. No 
ever obtained diy sulphiuic acid, and whoever attei^PPIfliP^- 
Gure it, will find sulphurous acid in its place. If, for exaffli^ 
we burn sulphur in perfectly dry oxygen, a very slight trace 
of sulphiuic acid is formed, luul this originates Ironi the-hydrogeu 
^present in the sulphur, which affords a little water. If we dry 
sulphate of the oxide of iron, or alum, with ]irc)per care, and 
attempt to drive off the sulphuric acid by heat, we olblaiu oxy¬ 
gen and sulphurous acid, w'ithout the condensation of a tiace of 
sulphuric acid; but if we cause aqueous vapour tO pass over 
these salts when heated, w-e immediately obtain sulphuric acid 
condensed in the receiver. It is known on the other hand, that 
if we throw sulphuretted muriatic acid into water, sulphurous acid 

is 
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and a precipitate'of revived sulphur appears, W'f 
therefore safely assuin<ej^tb|tdf the four stages ot oxygeniza- 
tion of sulphur, only one is of being separately exhibited. 

Nor can the nitric acid h^<i^&foed without water. If w^ 
attempt it, we get gas and nitrous acid, lint 

when tJiese gases coi^e intj0^e(Mi^||liES^ each other over vvatei, 
the affinity between theaubkm^' which had been susj)riidcd, 
is restored, and a coihpoimd h. acid and wafer is ft»rinf d. 
Consequently the nitric acid alone, but requiu's tlu* 

presence of a third contarnSn^wicygen. If the nrne :ic.d 
were incapable of beh% exhibited in a lower degree of owgeni- 
zation, and if the affinity of oxygen to its radical w ore veiy s'tiojiy^ 
it would obviously be perfectly impossible to expt 1 tli^ acid aoin 
of its combinations by memts oif a, dry, althoi'f,h strongci, 
acid, with the assistance of h(|sl^<fii>r in this cae two stiong 
affinities would oppose the tends to the formation of 

tlie dry acid; that is, the athiocti^n (tf the nitiic aciu totilhe ba<!^* 
of the combination, and that of the mtygen to the radical of the 
acid, which must both be overcome in order that the sejjaraiioo 
may take place. 

lint it often happens that the attraction of a riahcal o ox^ ‘.'Cic 
is iiiconq^urably greater than that of an acid to a base. It is 
therefore very natural, that au acid which cannot ht cxhilitcd 11 
a separate state, and of wliirht^hc radical ha*- a vcy stru"^iif 
tractioiid ir oxjgen, sliould Ije irci pablc of being - p lUi.ed liom 
its conihiiiatioHi without the “* ^ivention of watw*., or ■•eine 
othei oxidated bodyi,’' 

I’his is precisely the case with the muriatic acid, aim it poi- 
8e‘!ses the properties whieh 'have led the acute Mr. Davy to his 
peculiar opinions^ospeCtlpg this acid, in conimun with the sul¬ 
phuric, the n^ritt, and, as we shall ‘•ee heieafter, with sevcial 
other acidiiti^p^ experiments, which ha\e been perfonned, in 

K decomposition of the muriatic acid, prove that the 
iw acid ha." a remarkably powerful attraction for oxy- 
the greatest of ail existing substances. But if w'e 
Iccoinpose ignited muriate ot soda with fused boracic 
mcvi ill a red heat, vve oppose the weak att-action between the 
boracic acid and tlie alkali to the much ••tronger attraction of the 
muriatic acid for the alkali, and the still more powerful affinity 
of the radical of the acid to oxygen: hence it is very obvious 
that no separation of the muriatic acid from the base can take 
place, * 

When the celebrated Mr. Davy entertained hopes of decom¬ 
posing the oxyimtrialk acid gas by means of charcoal, which he 
kept ignited in it for an hour, he seemed to suppose that the 
carbon had a greater affinity for oxygen tliao the radical of the 

niiiriaric 
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mill iatic acid. For, if it is impoa^ible to exhibit the muriatic acid|||ft 
a separate state, it would have heeifVeouisite that the carbon shelRT 
separate from the radical not on^Sie small portion of oxygen 
which distinguishes oxymuiii^froih muriatic acid, but the whole 
(piaiitity that exists in the «^ow the attraction of 

eirbon for o'vjgcii is much that of the muriatic ra- 

du a), and the experiment CMttot bo adruitted as a valid proof 
that th^ oxynmriatic acid cc^^teiiOoxygen. 

A second piehminary the water of crystal* 

lixahon oj snlt'i. li we‘1i|iaam}n%*a sdl^that contains water, 
we imivt not forget that the water majrTO^eithcr in a stale of 
cheniic.il coinbinatiun, or merely "retained Wchanically in the 
])oies ol an aggiegatc. Theintertaaf parts of crystals are not 
completely eoMinuous, but Jatcmipted' by very small irregidp 
ihtcistice<<, occupied bv a siimbBiprtion of the mother liquor, in 
i.hicli the ci j-'ials ha\e beeiP^llwd. For this reason, icgidar 
‘aline tij^tals, .ilthough they nerite their origin fiom a povrer 
iilucli clctu hci tlicni tiom all chemiearconnexion with the sub* 


ftuices reman iiig in solution, still contain a small quantity of 
t u foriijiii Mibstaiucs which had been pjcsent, however carefully 
then siafacis may have b(»n w'ashed. Crude saltpetre, for in¬ 
stance, crystalh/td from the first solution, exhibits j'lellowish- 
biowii eivstals. Rut this saltpetre is not chemirally combined 
cithei with tlic tolouimg extraetive matter, or with the alkaline 
iniinatc, win !i is found in it. By the help of a magnifying 
\vc He ileuly that the white salt contains a yellow Mib- 


1 MK 0 m its pons ; and tlie same must be of the impurities 
whu h aio iu)t d’stmgiusliablc by their colour. The less pure the 
mot lit I liqtu.i, the more must the cnstalsbe loaded with foreign 
'•ubstaiU'es; and the pniihiation by iwja^teted dc- 

pMuls On the niediauKaJ acbuixtiiie of 3 kqUor W'hich 

becomes less and less cliroged with impuritiet 
pioc'css. A laige ciystal conUms in its poies a' 
inolher liquor piopoitionally laigcrthan a siaiill 
in the rcfineiies ol suj^ar, the s\iup wlmh is sopormEclrdtiMH 
the eontiiiual agitation that is emjdoved for obtamiiig Jump su^ll|l 
hv crystaUr/ation in sniall graiiu, is commonly moic colour^ 
than the syiiip fioni which sugar candy has been separated du¬ 
ring a slow’ evajoiation, m laigc yellow oi e\en blown crystals. 
In the same inaanor it lias been imuiI topurifynitreforfiie- 
works In earning It to precipitate m fniegiainsj and wc know 
liom the cx|jcnmcnts <if MM. 'J'henard and Hoard, that alum 
may easily be punfied by a similar piocess. 

If we pow'dei a salt that has been ciystallixed in very small 
grains, and well dried, it .idoid.s iuin)ediat'’lv a dusty dry powder. 

If. 
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►ibn the other hand, vve attempt to pulverise the same salt 
tolly well dried, but coiri4i|ti% of larger ciystals, we obtain a 
damp powder, somewhat cohetling^ from containing a portion of 
the mother lupor, that oozes out <4 the pores, and causes the 
appearance of moistilre. If .we^ iiEii^^this again, we may then re¬ 
duce it to a state of dust; the case of particular salts, 

which exhibit some degree of coh^Toii even when perfectly dry. 

• 'I'Jie water mccduincsdly^^itKflfettfedti^ crystals is generally ex¬ 
pelled bv the ctfect of heat, the water of L'rystalli- 

zation ; but in the salts#hich water of crystallization, 

and which are exposed in large masses to a high teinpevature, 
the water is suddenly changed into vapour, and causes the salt 
to decrepitate. Consequently the water thus expelled cannot 
hAvc been water of crystallie3tioii^'.|mcc it must have been un¬ 
equally distributed through the a condition incompatible 

with chemical coini)inationv'reason, the estjgiates of 
the ({uantity of the supposed^ac^ of crystalli/alion iiill|||fecrepi- 
tatiiig salts have been extremely vajlous, according to ^ mag¬ 
nitude of the crystals examined, the larger crystals affording the 
greater projiortion. 5 - - , * 

That decrepitating salts might contain water of crystallization 
is not altogether impossible, fqr the Water of crystallization might 
be expelled at a higher temperature than that which produces 
decrepitation: but as far as vve have hitherto examined, the com¬ 
binations which retain water the most obstinately are always 
fused at a moflerate temperature, and the water which is only 
united mechanical|||: to thtj^Srystals is expelled hy boiling. 

1 have premised these.tifeservations, in order to show how dif¬ 
ficult it may be to, the (piaurav of the water of cry¬ 

stallization vvith.Mpefft^P^curacy. ihit hercaficr this deteruii- 
natiou will V^y easy ; for, when the law of,the water 

Vf some experimental approxi- 

be requireti, in order to determine among the 
vpusitions which can po-vsihly be adinissilile: and this 
le that I have estal)lished in the c\j)erimcnts which 
be related. I have generally employed granular cry¬ 
stallizations ; and if the salt was not much disposed to crumble, 

I have rubbed it into a fine powder, suffered it to remain exposed 
for some hours to dry air, anti then heated it in a crucible of 
platina, of which the weiglit, as usual, had been accurately deter- 
mihetl. 1 have also examined different forms of crystallization 
pf the same salt, but liave been unable to find any difference in 
the quantity of wjiter contained in them. 

The principal subjects of tlic present division of my essay are 
four: frit. Laws for the combinations of water with acids, 

bases, 



now 
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4>ases, ati<l vsalts; secondly ^ for tjie formation of sul 

thirdly^ Law.s for the formatioii id<AiWe salts | ainj fout] 
(juneral view of the results of ^y,VxJ)erinieuts. 

I. Laws for rrii 

A. Combmntt(m4^0lM^^et wkh Acids, 

1. Ti ' 



Tea grammes of finely.; 



dty, tartaric acid were dis- 


soh erl in water, and hesj^te^^iyitli tt^Utlgir^/ acetate of the prot¬ 
oxide o'i as long as any piecipitaJ^r.was fomied. The 

mixliire was evaporated to dryp^|,„^iad the uneomhined acetic 
acid was m grcixt uieasuie cxpellecL, ■ Th^ mass that remained, 

« >• -m -m m ? M* 1 1 . «> « i* . . . . iff 


.aifonled ^'51 gr. of tartrate el 


when \vcU washed on a 
protoxide of load. 

Five ^rauuues of this siili|^|P^^Wli^i tr(^te<l with dilute sul¬ 
phuric jiy, ah'oiucvi, in tfir^d^reitt experiments, 4'2ill^, 
4-22f),TR« gr. ofjiudplmte. Con.scquciitly the tartrate 

must consist'd -s ^ 

'i .'ii't.T'e acid 37'75 100*00 

Ihoi oxide of lead > . • 02*25 104*4>7 

Ilcncc the 23-.>l gr. of tartratfe must cofttaiii b‘H75 of dry 
acid, and 100 parts of the .crystanissed acid, contain 11*25 of 
water, and 100 of dry acid unite with 12'7 of water, which con¬ 
tain 11*2 of oxygen. But the.-^protox«le of lead saturated by 
100 parts of thi.s acid eontaiiis 11*738 parts pLoxygen ; .so, that, 
notwithstanding tiie slight difference^Hl^thei^^l^tities, it is pretty 
obvious that the crystallized tartaric' D^id.. miist contain a quan¬ 
tity of water, in w hich tlicie. is as m,Ufeli;oxyjjen. a$ in the base 
saturated by the acid. In the experimign|t»y3|^hi^^i^ave under¬ 
taken, in order to investigate the hws ofi thoifi 
productions, and which I shall hereafter hjft! 
only found in the tartaric acid56*3Js’'f per cent, of 
39*200 of carbon, and 4*41 of hydrogen, which iS' 
times as much as is contained in the waler that .satU^IKi^^^ 
parts of tartaric acid. In two experiments on the tartrate of tJi 
protoxide of lead, I obtained from 3 graiinnes, with a very slight ■ 
variation, 3*7555 gr. of carbonate of lime, and *425 of water. 
If now the compositions of thi.s tartrate, of the carbonate of 
lime, and of water, are correctly ascertained, the deficiency in the 
computation must be made up with oxygen : but it must be td». 
lowed that this determination is subject, from various causes, to 
an error of as much as 1 per cent., I must here repeat the re¬ 
mark, that I may possibly have estimated the quantity of oxygen 
contained in the different bases somewhat Hoo high, and that 
hence may arise the didereiice of the quantity as deduced from 

the 


organic, 
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^en of the aeUls aa4“ .which has been more directly 
fined. But i have endeavored to distribute this error m 
ar jjFOSsible tbrouglf result'!, so that the first per- 

‘ ^CfiSEt'aftd welirestabii^il^aitalyfiis of an acid or an oxide 

■e.ct the ’whittle at oim^: > '■ 

* . ■ - 



Some cr^’stallized ekrie 
for some hourS irt the , 

a.)' Five grammes,#:4hH,i| 
mixed nidi 15'!evi~* 


heeu ignited the' ihstaiit' b^pro'|^;the mixture was sloxviy evapo¬ 
rated to dryness, and^fhe — - « - . ..tj_ 

was then dried, in as 9tron^! 
bath, until it lost no tt) 


‘ finely powdered, and dried 


#Jre fli.Tholved ii^^vaterj and 
protoxide of lead, wh«eh ha<J 



weighed lS*95gr. 
eent. of water. 

5.) Ten grammes of the 
way as the tartaric, afiford^^ !i^* 
oxule of lead. 

<?.) Five grammes of 
gentle heat, ^ I^ig a»iph 
found to be' defiefilnt, 
mass, *354 gr. or 7*08 
d,) Ten grammes of4sltr 
with diluted sulpi^ic-’’'* 
protoxide, in W ‘ ‘ 
Comeque]^3%.C 
and 





* 1 » * 

ad, mixed with the protoxide, 
;^as it wonlfl hear, on a satid 
^Veight. The mixtnve now 
acid had contained 21 per 

P acid, treated e .'.ame 
’.of the citrate of the prot • 

'tide acid, kept melted in a 
part of their weight, were 
ere congealed into a solid 

i'-'Tc"' 

^the protoxide of lead, treated 
O'OoH gr. of sul).»hak' of the 
gr. of tin? protoxifir. 
one third of its weight of acid. 


33-333 100 

C()-Hd7 200 

rie'acid must .saturate a quantity of the 
!*jsrl4*^ of Oxygen. If we compute from ex- 
ar^ng to this analysis, we find again that the 
, is’2(l'85 per-cent, of water. Now this afcid had 

Memperature not, hfgh enough to decompose it, 7*08 
per cent, of water; and this riiake.s about a thinl of the whole 
contains-. . The remaining 13*77 parts, of water were at- 
itached ^to the acid by a stronger isttraction. But if 79' 15 parts 
# dt^^f^tid.c #icr cmitaiji f^77'wf water strongly attached to 
iSie^y 'iOfyp&rps of dry acid-must combine with 17*14 of titter, 
which contain 15 of oxygen, or a little mere tiiRU is con^ained 
\a the pT<>tosude of lead which saturates 100 parts pf the 
,acid. I'his small difference depends on the impoC^ibility of e4^ 
tainimr-uertectlv c^lhrect results from substances. wMch. like the 


taining-^rfoctly c^hrect results from substances, winch, like the 
citiic acid, are easily decomposed in a tcinpcifa:tore M>mewhat 

elevated. 



On definite Pt^bportimsi, 

# 

elevated. Heiicc nvc see tha^it^/tilric acid coatm^is a 
of water of cr>>laUii:atioii,’^^!^ '^ay be separated. . 
wltl^uiallevini' t!io etnnpositibrt/c^; the,acid, apd tUattWs, 
oferysi^ali'-iacioji is half as mupb$^> thac wliimh is (aoteJi 

.« ^ -H . . . 


combined with the iieid. 





rt': 


w-: 7:’ 


;.i. 


It is a fact fjeiicrsilly knoWi%|ii^j^j|,tlie oxalic add eflUoresccs or 
falls into pow'l'.'i in diy ai?. at first that it lost the 

whole of its w.’tv’r diu-ing th^dha%v’ J upon c.xpo-siirc to a 
temjieratnre •^o-ne-viiat above tho,.^oiljn^ ]}0int of water, several 
portions of it wore thiuij^ed ^ntd^bi^reiitiriasses, but never lost 
exactly eipial pints of llielt .The variations however 

were onlv froiu to 21) at i ceofa j and in the last case 
it was (d).ious tlnic a Mi!djnuHn|^|M commenced, for the sur¬ 
face of the salt wa-i covered.,|||HiPKfVAtuliitic needles. 

I ibn^jj|keJ in a sm..dl granimos of powdered 

oxalic h lv.nl beei^ ^ ^dafdr an hour in the r.ii, with 20 

.i;r. of fnu iy powder''-! pr^P^e.df .l.ead, tvli’ch had just been 
ijjiiitcvl; I p-Murd v a-or oi^^e .mtx^re, and dried it rapWly, 
slirilng it fre(jirv.Ui'y ;ij t]\e H>j^^ihlCieXvTlie add ami tk§ prot- 
o>ddc had n.uv bj-t IdiS weight. I repeated the ^ 

experiment with a n-ntlr prd^|^^|fH|ilar. Hence 100 parts of 
oxalic acid eo.nt.iii) 12 jtmts 

Ten graniin'‘.s of 'veJi driod^j^ppf-the protoxide of lend ' 
were bunii, in an ifp.ni i lass . to a red heat. The 

di.slj last, hkdiTcre.il e <reflit2*a.'J gr. of Its 
weight. T.he n'lnaiiiing protoxulq||S^^t^|||^giyellovv colour. 
Conseqiiciitiy the od/dilt of the pyctf m^^ ^^^a^consists of 

Oxalic ju id. 

Protoxide of lead ,. . 74*&v1^ 

Hence lOOpJttts of oxalic add satuiate 
which the osyj^U amounts to 21-2 parts, i' 



ter for every two that it loses,, Hensits'-we find that 100 parts of 
dry oxalic lurid unite witli 72‘4l4 pjf water, -.apd lose. 
these in drying. The reinainii^:(.$^433>^wi^aK- £an,.op|y be 
driven the assistance pf 

.stronger fpos^itively] electrical with rdaopa.^^, 

oxygen.. ''"K 

adds, in a separ^'^taee; ;»id it 

Vnl jfH''’'XtAi-lCl'a fcw— lO! J jpl ^ 


Voh^;;’'isl<i(*yiS9. Jatj. 1814, 







Oif ik’jhnfs Pmj'Ui'!‘>n^. 


^ r V ■ I TVHX •I.J-> K * t'^ \/.«Ct\X 

eontaia a portion of water which may la’ cxpolico, .ux 
imiv !*<* conaitkved as ’water of cr^s^;lHiz;’rio.‘. il 


|t, lilvC the hiineral r;c:(Is befoio nieiUir.iuah ennnet heax- 
itud in (I si'pnrnfc <itute. 

If'We iifivc idso seen, that botli tlie cit::; a!)=l tljo oxalio acids 

and which 
ihe acid 

remains comhiiiod vvith.aiiathCTjpoitioti oi \.ai r, whith com- 
pleli ly is^r.mcs the place of ami can nnly be evpciled 

by a stioiu^er base. V\^a m^’ptonly cm: idrr"tli("!e combina¬ 
tions with watr.’t as salts, ,in wjlleb water is the and stands 
precisely in the predicsuueut the^wakcr has* ■' ;tn'oii<;- the nie- 
liiilie oKiib’s, winch-arc capable of coivibininc, boih v.iib acici' 
and with otlicr bases. If we cot)sider lli: wiOcr wbicli escapes 
from the oxalic acid dutini^ its cOiorcsc-'i'cc as v, aK’ of i rystal- 
h/ation, it contains twice a?} mneh ov.acn, as tlic ju iti.m <5f the 
ualer, wbitli is to be con.sideffej^^^tlie b.; c oi' the ccnubinalion. 

It i, not probable that s cuti Ijc liable to 

any error from the ]>rcvence bf^'^^ter in il>c oxalaic prot¬ 
oxide fjf load : for iVom o gr. of W'ell dried of^^d, jh-o- 

pe.Jy Imrut in close vessels, I obtained i.i two cx|)ciiir'eiits <iiily 
inan *077 to ‘0^9 t-r. of water, together with a oniiutity of car- 
Ixmic acid which afforded 3*70S of carbonate ol lime. If we 
^calculate the eomposiliou of theo.rrtfk ficid from the analysis of 
tlie oxalate of the pro1o\id^t?f lead, the carliOiKito r.l' lime, the 
carbonic achU and water, this acid most consist ol 10 of car¬ 
bon, nearly 1 of hy<!rogcn, and (M’l of oxypen. ihit vve have 
seen that 1(K) jsarts of oxaliq Siiid unite with so nineh of a base 
as contains 21 *-2. l^tirtf} of. oxygen, and 111‘2 Xo=:().J'(>. ^\’e 

may therefore it as |vrovod, th.it the oxalic acid must 

ctwitain three timcvs as much ox’ j^on Ji. the if.isc by wliich it is sa¬ 
turated. Fiiia^-, \ver“ have i.aiiifh iliat’'the water contained 
in the' cry^i^JJ^'d pxalic acid cent-mis exactly as much oxygen 

ichat those analyse' ot the vegetable acids differ con- 
froni tb.cv’of Gaj-Ln-vac and Thciuird; probably on 
of the \fsttc'- nnited 'vitli them. For, if we subtract 
im the acid of the tartrate oi linic as liineh water .ts contains 
tw'iec ws mucli oxym'ii as the lime, we fmd tl’ic.ca[)acity of the 
acid for saturetio'Ji such as is detcrmipcd by nn experiment on the 
tartrate of lesm. The same is tnie of t!;c citrate and oxalate of 
lime, it' we deduct from them as much water as contains a quan¬ 
tity of oxygen equal to tlost of the lime. With this correction, 
the analysis of the oxalic acid agrees pretty well with mine ; but 
there is stifi a eon'^iderable variation in our analyses of tlie tar¬ 
taric acid; and tiim: must decide which is the least inaccurate. 


B. Cow- 
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Oh (hjliula Frpporiions, 


15 . Co)nh}nat.lom Gf JVaicr ivlth Ba'its. / ' 

\. yiiiUJies (in§l Eurtks,.'. 

The extii'Vijt’fni f»f a h3'dn>^eh during'the Ye- 

duftii>a of ti t' iilk^d-'.'s to a fonii^'^% the acrio^i^of iron 

Tdiscfi to a wl’.iU' Iicat, lids chemists to endeavour 

to ilisc’ovcr V. ati i- ii; Uilcr i^^nitioii. The results 

of those i(tve^fi,^.l^i<>as diffortSs J^^SIftneasure from each otlier, 
altfioufdi tliey ovi«ii iitly (>sc;llalisbptft'’t#ie;sa[n^^ point. 

it. is jJOi li.ijas inip^sible'*'6« ob,l^in a peilectly pure dry 
caustic alkali, whicli contains njeithor Cat^nic acid, nor earth, 
nor .my otluM- f«)rch;u Mih^tauce, that experiments upon .such 
fin alkali can a!Vo;tl iio very accurate reshlt, I chose for tliescin- 
ve.sli^';rflons liaio i’ud !'iapie.4aj ^hvinceH that what is true of 
one of these snoui'cr ha-eSjip^W^lso be uuplicahlc to another. . 


Som^ure w ell-burnt lime was'filaked w/ith water, and .strongly 
i^niterl a jf.iin in a pi itiua crncible, so that all the carbonic acid 
left iu the lime ni..':!it !>c expelled with the aqueous vapour, a.) 
Oi this cansiic htia* »!) graiUnfies were slaked with water, dried 
us soon as jjo^.ibl'-, .iid lastly heated over a spirit lamp far almve. 
the hoiliiig poiiit of water. Tlief^had acquired an additional 
weight ot .'biM r.;'-. /.) The, experiiiieut was repeater! with 30 
gramme.s of p i.c lisuc, ;inf! allbrded 3i^'75 gt, of slaked lime. 

Consequent!-, m bi;.l. t'w' e G^)erinients UK) parts of lime had 
taken iq) fro,t] . I;-1 t.» .'b-'-.', of wateft Since the latter experi¬ 
ment the grea'er Uilk of the lime required'ilofonger time for dry¬ 
ing, it ii obvitvis i!nu tito weig!it Tn\^t htSve been increased by 
the absorptioti of .sotoc ca hirutic add. 4P0‘'*'parts of lime 
contain 28*10 of r)\'v ;en, and 32*1 of The alight 

dilfevenee evidently (tcpc.hi, i.u the abmrptidn ftdsli 

while the liine i.s drvitig : nul tin* experitneuts hiii 
that the lime lakes up a <|iiantity of water, of which ^ 
is equal to that of t'ne eitvtn. * ' 


Tilugneua, 

a,) In order to ascerlaui the (jnantity of oxygen contained in 
magnesia, 1 expelled iIjc* water of crystallization ot some pui’e 
snlphate of magne.sia by t'eat, dissolved the salt in water, after 
slightly igniting it, ami precijiitated the sulphuric acid with mu¬ 
riate ot baryta. Ten grainmes of ignited sulphate of magnesia 
affoHted 19 m 3 of ignited .sulphate of baryta, an.s\\erijBg to 6*6fi4 
of KuJpiiuric aciil, 

h.) Ttook five grammes of caustic magnesia, v.liich had been 
prepared .from the carbonate, jn ecipiiated with pure carbonate 

X)2 ' of 




On flejinlle Proportions* 



otass from a Ixiiling sohition of sulphate of magnesia, ob- 
itig I in* iirecaniioii that all tlie luagne^ia should not be pre¬ 
cipitated, since otherwise the'laSt portions would contain some 
rarboni le of potass, winchmot lie washed away : I dis¬ 
solved them in diluted siilphii^ acid, cvajiorat^'d tlie solution, 
and ignited the residnunt iu a^gtlrta crucible ; they left 14*742 
gr. of sulphate, wbichf wteitifi^issolved, left behind a slight 
trace of magnesia, ana Itad^^^qucntlv lost a small portion of 
their acid by ttie efi'ectoC the According- to this experi¬ 

ment, tile dry salt eoni^ns #6*1 parts of sulphuric aciil in 100, 
Although it is poseible that this ex[>eiinient may lu'U'c been 
more accurate than tlie formei^'^l shall however prefer that as a 
ground of computation, bec'm^e the errors to which it is liable 
nuust have proportionally a^fdSted the other comparative experi¬ 
ments. We have thermte'Shlphate of magne!iia 
Sulphuric acid ., 100*00 

Magnesia ,..^’36 o0*06 

Consetiucntly, according to th^^calculation, we have 39*872 
parts of oxygen in 100 of magnesia; According ro Experiment 
b) they contain only 3S*8v Mv, Hisingev found, by means of 
the decomposition of th^ fitoriate of magnesia with the nitrate 
of the protoxide oi parts of oxygen in 100 of mag¬ 


nesia. 




I’cu grammes of caustit mUgnesia, moistmied with water, and 
dried in a platina cru^ilj^^ afforded, in different experiments, 
when heatetl far above ,^e.hbiHng point of water by means of a 
spirit lamp, 14*25, 1 1*4 grammes of the combina- 

Now 4*4 gr, of water contain 
cygen : lljlij^fently this agrees very ac;e,urately with 
the result f>) • I do not liowcver ven¬ 
ture to the more accurate, since possibly 

a may have been deprived of its water in 

r*-'^the crucible, where the flame touched it. For 
ia, which to all apjiearance was dry, Avas placed 
lamp, it lost very rapidly a considerable quantity of 
tmtil about 14*0 gr. only were left, and then half an hour 
was required in order to reduce it tp 14*4 gr. or less. Conse¬ 
quently these experiments cannot be perfectly accurate; but we 
collect very clearly from them that magnesia, like lime, is capa* 
hie of c^itfbining with a quantity of Avater, of wliich the oxygen 
is equal to Us own. 

Conclusiom, 

1 consider these examples as affording a sufficient foundation 
for the supposition that the same law prevails Avith msp^ct to 
the fixed alkalies and the other alkaline -earths. BiU if these 
V * 




On dtfinUe Vroportionit. 
hold in cornoiiuitioii a quantit|:.pf, of which 


rqiKil to that of the parth; aq^|||||ey fire capable of 
fresh quantities of water to the vvater^ efV'*. 

5 tallization, as they arc contain .water 

■ have.alreii4y heeii 


in two tliflerent states, like , 

tlescribocl. One of tlie com- 

})arisoii witli these htron^'er {negative] body, or au 

aeiil, and cannot be expelied ^^|^|tt)t%'yip 94 }uiiatiou with the fixed 
alkalie.s, w’ith baryta, and ,with 'OTHWitia^j^y means of ignition^ 
but only by tlie aciion of a body which h(.l|Spl€r intrinsically more 
rtrongly [negative], or which <.hi^u»ifs that character at the 
given temperature. .V’' ' - 

If we coinj)are the ex]>e^inn?ot^ .^.iBerthollet, Davy, and 
Darect, on the. quantity of in fiwed potass, we 

find tliJit they differ little frott^H^K^.pcr cent.; and since this is 
exactly the quantitj' of wate^'’^Mi!^Cimtains equal quantities of 
oxygen with the potass, these CTp^rimcnJfs may he considered as 
a proof of the oj)inion whicfi-l havejiete advanced. We know 
fioin the able experiments of Mf”« ^uchol*, that crystallized 
baryta loses half its weiglit in thofireti^'lt'fitiU remains Huid^ and 
can be depiived of no Jtio};e Wjii^-i bj^j^ntiiiucd ignition ; but 
Jlucholz and fjlcbleti have showl^^l^ce'^ lately, even in this 
flldte it still contains water. ' to the analogy of lime, 

we {ihould expect this to ainoi^ cent. If then 200 

parts of crystallized baryta los«f^«^ 4 w, of water in the fire, 

the water of crystallization .. 

times as much as that which* is 
acid. 

The proj)erty of the fixed alkalies-H 
enables them to retain water at a ver 
afford us the means of att:iining an objedf;] 
to I he wdiole theory of chemical and 
rison of the force of elunnical attraction with cSil 
nical force. We know how immense a force is reqtdiv 
water in a state of liquidity at elevated temperatures': probs 
no vessel of iron can be made strong enough to contain it at 
heat of ignition, w’hile thi.s effect is actually produced by 
traction of the alkalies and of baryta to water. 
wliich is required for such an effect ivere expressed bylfe^heighit^ 
of a coliimii of tpiicksilver, ^ve should at least obtsun^a-very mg|i 
numerical estimate of this force, which is exceeded by tlip at¬ 
traction of these bodies to water j but we should obtain a 
correct measure of the attraction, since, at a still iiigher tempera¬ 
ture, both ,tJie alkali and the water are raised in vapour.^ But 
lithe and m^nesia w’o\iId allow of such a comparative estimate, 
and jfor these substances we might determine the height of a co- 
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either nine or ten 

\in tlifi place of an 

./ 

which 
.may- 
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i|^h of quicksilver, uuder^the of which aqueous vapour 

wojulcl begin to comlehse at thfe teh^eraturc required for expelling 
the water out of these e^rfll^'ihj^^^tes; and tliis height would 
express the mutual acuity alkaliue earti)s and water, and 
might be compared at any other Jiiecluinical power. 

And since chemical atti^ctS^ .'may he ccinj.'aretl with each 
other, we iniglit perlia^. h^jd^recs advance so far by these 
meaiTs, as to be able to eheinicul afl'nity in nun;bcrs, 

and to cofopai-c it wit^> the uuivorsal measure of me¬ 

chanical force. 

We shall hereafter see,that ^fOjne of the weaker bases, when 
they take up water, retain it with’ a force so .moderate, as to he 
exceeded by the cxjtansiye power of tlu* nat' r c\en at lower 
temperatures. Some of theni ,tims h'-coinc 'm some tneasmo 
hygroscopic suhfctaiice.s, ‘‘‘‘ h”''^ a)i}u«*ac‘h to 

the maximum of moisture depei^-on the dr\iie.ss of the air, ami 
only takes place when the aif'eS^b^ts a similar maximum, and 
the expansive power of the water at the given temperature is 
completely annihilated. 

[Ta he cantinuf d. J 


XI. The Discoimy of tke^ Atomic Theoiy claimed for 
Air. By-Jof.'x Nash, fJir/. 

I '' M#' '.II S..|'i 7, Jfil 

BEG leave to oall tire attention of your readers to a jjiih- 


lication which hib. 


appeaicfl in a cotem])orar\ .loiinial, 


and to point out Ijlll^i^&tcmctn there gi\eu to the ])(i!)lie, iti- 


junous, 111 iny Of 
and rest 



to'the seieiitilie reputalion of a learned 


«allude to is contained in* No. 12 of Dr; Thom- 
Philosophy, aiul is i!i thc^e woru.s; 
i’we reflect on this ewv-e, it rqjpeav'- at first evident tliat 
of a mceh/iiiieal nature: jui-l vdiat pves.'ents itself as 
'most probable idea, mo*!t coidoimahle to onr experience, is, 
that bodies are composed oi' at<.n«s, or of molecules which eorn- 
hine 1 witli.l, I v/ith 2, or S. 4, &,c.; atid t' c laws of chemical 
piroportidns seem to re.^ult from this with sneli clearness and 
evidence, that it seems very singular that an idea so simple and 
ptobabie has not only not been adopted, but not even proposed 
before our own days. fax as I know, the Knglish philosopher 
Mr. John Dalton, guided by the experiments of Bergman, Richter, 
WeHsxel,iBertlio!Iet, Proust, and otlicis, was the first petson who 
endeavoured to establish tbal hypothesis. ISir Humphry d)avy 
has lately assured us, that .Mr. Higgins in a book published in 
tlifiyettf 17B9 established the same hypothesis. 4 have not seen 
' ? the 
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in the following- won U: . 

The work of Higgins ccj-taiuly . possessta 

of nnich inorit, and a’ most .stviking sub- 


.stMiueut discoveri* ‘I. i*itt, metallic oxides were 

so little known, and ‘io few ex|^^^y£<e[$ existed, that it was 
not possible to be accjnainted \\|p^^4^mand. fact that oxygen, 
8cl\ always niiite in determinate proportlfra, whicli are muiiiples 
of the ininiMi'im proyoriimi. Tli^ aComUf theory was taught by 
lierginan, roHi n, Iliac!-., t^e., ju'it 4 s' %: as it was by Higgins. 
Ti'ic latter iiidi'e i stul-es sonic Striking respecting the gases, 
and antiei’p-;v d (iav-Jae-sac’s theory of fmiimes ; but Mr. Dalton 
first gene’-.:ii/.i‘tl t!'.' doetrin^^^j^t%thought of determining the 
weight of a!o ns n; I,-./lie'.. iiue his tabic of .symbols, 


and the web.dit nf ibc el.(.ms onox of eight bodies, in 1804 ; and, 
1 believe, the '.an ' a .ir explained the sulijeet in Janidon, in a 
course of U '.'itire o liiered in the Royal Institution. The sub¬ 
ject eouKi 'i-a.-elv bi- br-iached sooner, fiul abouf the same 
time se.veiel od.v'r per on. hud been struck with the numbers in 
my table ofmetailie o\ii!es published isi iny GhemUtry ; and the 
doctrine \vouul !ja\e eeicainly been, started by others if Dalton 
had missed it.” 

'i’luit learned r.dlior bv thi% piiblicatidfi has cndeavouied to 
deprive .Mr. Higi',;-. of the honour. dt|nf^to tjie first author of 
the atomic tlieoiy, a iloetrine now received and uni- 

vcrsaliy admired, and oJ vHiieh Sir H. ai^d others 

have spoken in term'' of iiii'.jualified app^pj^^bn. 

Dr. 7'Jiouison Ini', in a jiart of hi.s bestow 

the credit of tliat theory upoy Mr. Daltoii, part, 

to fritter away the merits and importance of the 
tliat tlio discovery is imjioilaut, and that merit is 
author, I I'enk, is fni!)’ c .tabiished by the opinion ofsueh^^^PjP 
i have meiitioaed. 

J .sjiall now proeecil to .'b nv, by reference to dates and facts, 
that the merit of that dis'-o .cry exclusively belongs U) Mr, Hig¬ 
gins, anil that Dr. I'homsen ww* not justihabic in making ,the 
u’lS.'rtions in his note. 


It is well- known, that lor several years the attention of.^t1ic 
chemical w^orld was directed to the consideration of the jphlo- 
gistic and antiphlogistic doctrines. Wliilst these qu^tions were 
agitated by their respective advocates, Mr. Higgiiir, without 
adopting either the one theory or* the other, commenced, upon 
the true ground of experiment and analysis, to examine the foun-’? 
dation of bofh,,.and the atomic theory was one result of that in- 
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ygstigatioii. And aeconlirgly Mr. Higgin'^ in hi'; vork pvintfd in 
tno year Infit theory to llie vorM, tta at leait, 

bcforeVst.her .Mr. Daiiou or j^is loa*u.:(l c\eit pub¬ 

lished a hint of Mieh U Ur^lrifle. Tluir vvr.rk wijich Mr. lliggiii's 
styled A campa),ftiv^;.pie^ <(fthe Ph'oi; ;i!c ohd A"liphlvfistic 
Theories witich. JDlr; T^mson ealis i i-iiink clisiiigenu- 
ously) a work upon PhlogisfenV-was vrty pc';’ .i.iiiy rcatl, and is 
now to be foniu] in the nbrayf of every .'( [eniiiie s'uiety and in¬ 
dividual, with that date fori^lpubiicjt.irn }ivefi;.c d to U. 

Reference, to datas'estubhshes primitv ; and lefcicnce to the 
works of Mr. Higgins and. Mr. Dalton wiil fiiliy eslablit.h this, 
that Mr. Higgins loft, the atomic theorv iuliy .is perf'-el as Mr. 
Dalton ; and I would vvkh fconfidcnco eal! njani the most zealous 
advocate of the lattef'goiitiemaii, to show in liis \-.oik any one 
position, or principle, which ^%ot fonndtal njmn, or deduclble 
from, the doctrine first discoiV<ered and cstaldisiieii In IHr. iliiigiir.. 

Dr. Thomson in Ihe note alhidipd to asscits, that “ lulitn Mr. 
IJl^gins torote, wefaUii' oxides were so httlc hunw/ij and so few 
exact analyses existed, that it was iwpossihiv to be acquainUd 
with ihe g'land fail, that oxygen, 6''c. always nnife.i in deter¬ 
minate proportions uhiikare nuiilipks of the minimum pro¬ 
portion.'* To set ^he Doctor right on that head, I will beg 
leave to refer him and tlierccader again lothe (V>mpaiative View, 
page 2.95 &c. where they will find that treated of which the 
Doctor asserts to be then unkiioj^vu; and what he cads the giaiul 
factf will be found tOj.be the greatest Irr-diing piinciplc whicli 
Mr. IIiggiiis,endcav<(iurs‘ to estaliiish in iluit \v< r!v, particularly in 
that pait where th& molecules of ddVereiit acids arc rej're.sented 
l>y diagrams, witll-llieir rcs-pective rinudi-er of particies of oxygen 
and bases ; ailddjLwas that winch fust gave a cie.ir idea of definite 
propottioiis. ^ ■ 

Ij^po^iend the Doctor is not more fortmmte in the assertion, 
atomic theory n as taught ly iiergnian, Cullen, Blacky 
as far as i-y fl'tyfins.” nicv I have looked ovir 
*arehiUv the v oiks of tiioso elnwi^ts, and also an accnr.itc nia- 
nuscript note or report of RIacIv’s Lectures; and I alfirin, there 
is not in any of them the sdgiilest uiention of the an nilc thcoiy. 
Indeed I nmst here rcmarl;, ihat the Doctor has not attempted 
to support any or id-: n'jsertivuis by ({notations: it was prudent not 
to make the alteno.t, he could not sneceed. 

In contradiction to v.hat the D»)ctor says, “ Mr.. DaUon fist 
generalised the deciife, and ikonght the we’ghi of atoms of 
bodies,” I need only refer the reader to Mr. Iligginsi’s work, 
p.ages 15, 57, arid particularly to pages SO and SI. As to that 
remark of the. Doctor’s with which he closes his note, that the 
doctrine would he stai ted by others if Dalton had missed it,” I 

^must 
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must siiy tli»t it is most ilisinpienuoimjt'.first, because, it. 
luakcs Mr. Dalton tlic startej (,tt>jUsei;fche doctorV rinetaj>hor)^ ^ 
that wliorcof lie vas only the pufsue^^, aw^il when it au4 

that to the Doctor’s knov/ledgc, th{vt^Ug“^W p«tt up:t|ie^me; 
ami next, beeau.-«e that f ynte»w<coi^'^^‘tt'v«aitintcat Unworthy 
of any .scieiKiiic man, ctiually .merit of any dia- 

fovery whatsoever, liic be.st to rcniiiid the Doc¬ 
tor of' the story of (loiuinlms " • 

I wish it to be <'!earl/ understqfdy^^at 1 by no means attempt 
to attribute the learnt'.l Doctor’s'mfefStat^ent to any unworthy 
motive ; nor is ;t any part <d* my iatentiou to enter into a vindi¬ 
cation, or explanation, of the theories and the positions laid 
domi in t!»e pi o( at Hon of Mr. Higj^ins,' Such were J even ca- 
pii!)le of ]>c'i(jnninL; \'.c.uKl now he .^upepfluous, as I understand 
there is at present in ;ho pressip lyotk tm that subject, from the 
jK ii of the leurn .1 rrol'essor ldmaelf. I mean no mofc than to 
cjaini for Mr. liv^^ins the niei^lss of l>ciug the original author and 
promulgator of the Atomic Theory. 

1 am, sir, 

Your obedient humble servant, 

To Mr. TiUi.ch. ' John Nash. 


XU. Preparedinu nf lha lutehj discovered new Substance called 
loDK, n-liich posiissrs the •iingufar Property of becoming con¬ 
verted intn a hnutll'ul niolM-coloured Gas by the -mere ^p- 
pUcaih'.n ofUrttl. Cammimkated /iy Mr, riiKDRiCK Accum 
ill a Lttier fo the Edituts. .'*■ 


'V. 


St«s, You \ii!i rcc.nvc •.vitli these Hnes’a^m^ll gl&ss.tube, con¬ 
taining a specimen of tlie cxtraordinaly "a^|^^6€, lately dis¬ 
covered in France, which },'os' e'isp=5 tlie bfe*; 

coming converted into a hcantiful violet-cohmra^'jE^^’”^" 
mere ajiplication of a geutlo heat, suul comlcnsing 
tered into a solid state, lesembling pluinbago or black 
suffered to grow cold. 

As thi.s .sulistauce, to which the name of iode has been given, 
has within these fe'.v weeks arresteil the attention of chemist^, 
and as the mode of obtaining it has not yet been published in 
tlu-s country, I take this opportunity of stating, that it ipay be 
procured liy distilling, with a veify gentle heat, the uncrystallisrable 
saline mass whicli is obtained, or left behind, after separating ail 
the crystallizable salts from a lixivium or solution of kelp, or 
Spanish barilla of commerce. 

For the purpose of experiment or exhibition in a LectiHeo 
foom, the following easy process answers execediiigly well; 

■phkf 
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5 |j.'^ake a thin glas^s tube dbout 10 or 12 inches long, and 3-8tlw 
. inch in t^e bore j about one drachm of the un- 

4 i|^i^fl)lizable residue ^menl^ouod, previously fused for a 

miuuj^cs, to ua possible Ironi water, and re- 

duced.tO'UtCOaxse ft, without soiling the inside 

of the tubu*, about. of concentrated sulphuric 

acid: shake the wbi^il^j^^r^ and apply a gentle heat, by 
means of a taper being done, a dense white 

vapour will make and a black glistening powder, 

which is iode, become.in the colder part of the tube. 
Then cut to a couvetaici»tr|ength, with a file, that pai t of the 
tube which contains tlie^loiiih^ and seal the extremities of it by 
means of the Wowipipf'o^i^spu'itrlainp. 

The preparation U|t0U a larger scale is e<itially simple 

and easy: Let a long'^enidt^llllidted tuluilateri retort be placed 
in a sant^bath ; surround both of the retort up to the 

tubulure with sand,' and adtj^^lwhout luting, to the beak of it, 
a wide-nioutlied phial or reo^v^. This being done, introduce 
through the tubulure, first, one part of Milphiiric aci<l, and then 
two parts of tlie saline l>efcare mentioiicd, broken into small 
pieces of tlic si^se of s^it pease, and (li.ilil for a few minutes 
-With a gentle heat.' The iode will become -suidimed into the 
neck of the retort in-a crptaliine form, exhibiting a l)laek shining 
crust. Cut off the neck of the retort v. ilh a fiic, and collect the 


iode by means of a fejiithe:|: or, canid’s iiair brush. 

If the whole of n^ast of kelj) or barilla, freed from 

carbonate of soda c^y,"hftd which rf course consists of uniriatc 
of soda, muriatb dtf^tb&h, sn!|)hate of potash, hydrusiilplnuct of 
potash, 6ic. be with siilphuric acid, the preparation of 

iodeb!?C<nue 4 *iiEiOJ^ein^rrass :nKl difficult. 

. T'.r'^ave the honour to be, yours, 

8o}:o. FRitDitir k Art uat. 


ti id^comii of the new Suhlancc discovered /'y JVi. Couhtois, 
, and called loDEf* 


Tub new substance to which w'e may give the name of iude^ 
posse^^s in a high degree the electric properties of oxygen, and 
oi^'genated muriatic acid. When it is purified by means of 
potash and distillation, it is infusible at the temperature of boil- 


* This itwyho done conveniently, by sucking the acid up with the rnouth 
into a long small glass tube drawn out to a capillary point, applying' the 
. to ti^e upper ui idee of it, and thus transferring by meuns of it the 
acid into die ktraer tube. 

■f Translated from the Paris Moniteur of Dec. 12,1813. 

" f'* .. ing 
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5d 



;i inuna^<s %< ' 




ivitn 
q^plyifig also 
it9 nature^ 
filit focms a peculiar 
the gaseous atatCj^ 




ing water, anil has nearly the ss 
no chemical agent tloes it ofter t 
iode combines with nearly all.tliS’^'^ 
does not appear to develop 
the oxygenated muriatic 
in its general properties. To 
other bodies, we shall comparft% 
the two''hypotheses wiiieh have b 
and adding, that on combining 
very strong acid, which can be pi 
which is veiy soluble in wjvter, the satrie irelatioh 

to iode that muriatic acid has murisitid acid of 

chlorine. Tlic action of phosphortij^cW^I^^Tnishes the'm<^tft 
of obtaining the new acid in both «Wd liquid. 

If we agitate iode and phospwll^ hoth perfectly dry* 

we obtain a rcddisli-brown siiM^^l|if%vhich emits nO gas; if we 
moisten this .sub;>taiice, it iinm|ifiili>y yields copious fumes vety 
acid, and at the same time phospnOrou.s acid is foimed. We can 
easily obtain tlie new acid in a gaseous state, by using the iode 
a little moistened ; tliere is theuieoQugh .of Water to assist its 
foruiation, but not suhieiont to conden^d^W ■ jff we combine'the 
jo<le and pliospiiorud uiidcr water, "ipklyWVeiy'^all quantity of 
subph'jspt'ur.'tccd hviliOgen gas is ii^Hgage<^''and the water*bc- 
conie.s ^ cry nud : if the new suh.stance be in excess, the'liquid i» 
dcopi) ti:ict!ne(l <d’ a reddish-hi^jvn'^'I.^prt^h* contrary,, it is bo- 
lourlcis if the phosjiimnis pieU0!Vana^^''i^i||?generuJly remains 
in a mass df a ivd culour, insoluble 4h in which 

vve find some j)(ii;sphor,is uml iiK*.-. Nevert^fi!®!^ theif prt^r- 
tioiis riuiy be .sneh that we can oblain and theji* 

<|ui(l may be as limpid as water, if we 
to distillation, water comes <A'er, and the 
into the receiver till the liipiid iu tbe retort'is 
trated: in the latter, pure pho.splu>ifms acid remaif^^" 
soon yields an abundance of jihospliurcltcd hydrogen 
when phosphorus and iode are dry, a combination anafogOU^** 
that of o.xygenated niuiiatic acid with phosphonis i.s formed? 
and when tlioy are moistened, tjie .same phajiionKMioii is produced 
as with the licpior of phosphorus poured into the watef^ white 
the oxygen oi‘ the latter with the phosphorus forms plios|)h^0U8 
acid, its hydrogen combining with the iode to form the neW aCid.' 

We now see the characters of this acid: in the ga.seous state, it? 
is colourless, smelling nearly like nm' iatic gas, smoking when in 
contact with the air, rapidly absorbable by water, giving'with ^he 
oxymtiFtetic gas a fine purple vapour, and speedily changing over 
mercury: it forms with this metal a greenish ysillow substanee, 
eimilar to that which we obtain directly With ftiercury and the 

* vapour 
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vapour of iode, and it produces hydrogen gas ctpiul in volume to 
thoiiiilf of ^hc acid gas, Ai agitation are suilicient to 

40^nxpqse it entireljVA^^ and zinc [irraliict a similar effect. 

- " T4iis hi^hc' ^J(}tt|^^^at^e,:70bt*aine(l by dissolving the gas in 
water, forms, cs is a very dense liquid not very vola¬ 
tile : it rapidly t^ie Carbonates, and dissohes iron 

and zinc wiUi hydrogen gas: hut it does not 

attack mercury even awdlnplij^^ ; which j)roveR that ft has a 
strong atlinity tof forms with barytes a soluble salt, 

and it gives with coiwitt^ie^blimate a red precipitate solulde itr 
par CTieess of acid. , When we pour iuco it some drops of oxy- 
inuriatic acid, the new substance is instuntlj regenerated : when 
heated with black oxid^ of'^angmiese, the red and brown oxides 
of lead, iode is diseh^^s^di^ahd tlic oxides are reduced into the 
.state in which tlicy ard ge|ig^l% solubk'* in the acids. The red 
•oxide of mercury makes pass to iode, and we niav con¬ 
clude that all tlie o>ddei» cause tlic imiviatic acid to pass 

to that of oxyinuriatic will fi^:rpass a jiortion of the new acid 
to the state of iod^. Finally, this acid dissolved in water, and 
subjected to the actiOD'O^ the. pile, appears at the'positive 

pole in tho state,of i^de./ tVhen otice engaged inn combination, 
*it is not easy to it# The sulphuric acid, for example, 

^vheii placed in contact wim the combination of the new acid, 
and uith potash, j^iyes'^lilphurous acid, and the new substance is 
liberated:' the nitricj^Nn^tnitvous acid. If we cinjiloy the phos¬ 
phoric and boric or di't 'olvcd in water, they produce 

no decomposi|io^a ;t^ 

It is noweifwy^llbflceive what happens when iode is placed 
in contact with bodies. 

high or low temperature we obtain the 
not usually pure, because it has the property 
' 4 ^^|^«^^i^great quantity of iode, w'hich resists the action of 

RE^^mretted hydrogen speedily takes the colour from iode, 
Ima inakes it pass to tlie state t)f acid, depositing abundance of 
sulphur: it alj>o produces the same effect when the new sub¬ 
stance is in combination with the alkalis, fta-tning brown or 
jcolourlcss solutions. It is to be remarked, that when we preci- 
pitatfi'^fby the sulphuretted hydrogen gas a solution of iode in 
ct|iifr,»pr alcohol, sulphur is not dqjosited in any sensible quafftity. 

sulpluirous acid spee^ly converts iode into acid, pa^ng 
itself to the state of sulphuric acid l?lie phosphorotfakeid- and 
the sulpl|uretted suiphit^. existence to a riew afid, 

* Th|sj,os«?r£?on coiitrailicts a fact stated In the next paragraph. .Pos¬ 
sibly the sulphurous acd salphuric acid should be transposed. Kurr* 

Hence 
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Hence we may conclude, that in the’^.deof’ bf s^a-wSjed in 
there is ahiiiidanee of sulphiirettdd'^s^hjl^'/^the suhs^^i^ 
is in the state of acid ; it is not tlife 

waters of these sodas^ except 
are destroyed. ' 

lode is not altered by charcoal-anil aiiidj'because 

tliese substances cannot ftirnrsh it wit!i4ty«n9^h; in order to pass 
to tlie state of acid. It does not cle(^Ai|n|iie ^at^r at a low or a 


nft ihdif!0, and is d^i^•en 
f%ci(fej and even by the 


high temperaUiro. It takes the col 
from its combinations by the mit« 
acetous acid. It combines with most metals without any 

gas being extricated. When anvof these eo'm’binatlons are made- 
under water, for example, that with~'®n(f, fiOtliing is extricated } 
tiie liiiuor, at first strongly coloured^- ao^^bonies as limpid as 
water : tlic alkalies precipitate fifi^4l^a'$bbBtance which has all 
the characters fd‘ oxide of zinc, ilev'ertheless retains a 

little of the new acid. Water hliM^ been decomposed, and 
oxide of zinc and the new acid STc^pTOdticed. This combination, 
like all those which contain the new acid, gives sulphurous acid 
when we* treat it with siilphurie''aeid,,. Eighteen grammes of 
iode dissolve nearly three grammci^ and jk half'of zinc ; hence 
we may conclude that the relative wcij|*ht is as 1 to 20, 

or 1 j to 100. With the ox\ muriatic dfeid a compound is formed 
of an orange yellow colour, crystalUtitSi, yplatile, deliduesccnt, 

_ 1 ..:_.... t t.i;2r_. * 


and appearing to exist in two differeni’’'p^0?^tiohs. 

lode forms, it is said, a fulminating>jpfldsi^>yith ammonia; 
but the theory of this phanioincnon is yetyjai^nilie^ \vhen we con* 


ini^'.iode. 



pm 

.sider that the iotlc has^a great tendency ^^ ^h nblne with hy- 
dropn. V^l •' 

From the above description w'e cannot 
with chlorine, and the new acid with the 
also equally remarkubk, that the hydrogen is constab' 
sary to make the iode pass to the state of acid. It appe 
this substance performs in nature the same functions*!'''^ 
respect to one class of bodies, that oxygen performs for anothefl^ 
All the above phapiiomena may be accounted for by supposing that 
the iode is an clement, and that it forms an acid on being com¬ 
bined with hydrogen j or rather, .that this last acid is a com¬ 
pound of water with an unknown base, and tliat iode is this'sadrie 
base united with oxygen. The former hypothesis appears vsiord 
probable than the latter,* and it serves at the same time to give 
more probability to. .that in which we con'?ider the oxymuriatic 
acid as simple body. On adopting uv’.v aclfl, the name 
^which suits it best will be that ;of iod.-c add, .... 


;civ. Q)s 



y'On tfie,SyiscnhiiMtiop^f Silver iu </ Jutnl^io'ifal % 

071 E.i'pcrimr/ital Pivtoinphy^ 

' I-f> " 

' ' tl- ■ I.i!-r!<Mi, 21-1 .1 irxrii-v, loii. 

Srns, l>y a Iiard-boiIc<i is » 

question M!cuR bf^Ol^oli. "it nuiv njijiear to he an anomalous 
phacnomenon. ' 

Observation and enable me to state tli'» following 

circumstances : '' 

If a slip of potishet^^^’er permeates tlio alhnne7i of the ci;g 
exclusively, it sti^rs ; hui if it. .vl-o penclrnrcs the 

yolk, it is instant^ uiul (what Is wortli\ of puiricular 

remark) the .v^>v//.v^MW.t%-iSietal in contuct willl llie albumcii 
slXoxvi coloured, ace <.r tlie silver einhraccfJ by 


the 7iolk retains its 
are more imposing, it tli| 
first stratum of albumen, ii 
through the albumen. Till 
harder the egg. ' 
There are- two vie\'t^ i 
dered; 1st, an ^leclbma! 


ace <.t 

ptre and chnrac/er. 'I'lie etrccts 
be sufi’ci c-J to pavs through the 
iroiieh the vo!i;, au>l then again 
ressioii is also nu»re .sensible the 



n the phanoiiieiuje. uniy he coiisi- 
, , 2dly, a eiiciiiieal eflect: 

—if the fturmer,^ivht^ I ©dmdelye it to be, tlion it is a modifi¬ 
cation of that Vottaic iimich Dha y iuinouiiccs, and where 
oTie metal is concerisi|^^^m the present case, however, there is 
only one menstmurft^^m^y *the yolk Kmmhmg sulphuretted 

miduced at each cud of the silver, it fol- 
b’e a posith'e j)li:i'nonienon. The alhu- 
iahd the oli^'c oxide of silver produced, 
tifig to Davy of 100 parts silver and 7’3 parts 


hydrogen. 
lows from Iiejadjef * 
men is.’d 


;^'jiilphuret of silver, it ought to be tarnished only on 
F.’of the slip which the yolk envelops. It receives the 
^esir, accor<ling to my e-stimati; of tlie ph^enomcnon, from tire 
Albumen, which is kiuiW'n to contain it. 


8i qniii novhti rrt tius istis, 

(JuiiiiaiiiS iiiijiCiLj,” 

1 may again revert to the subject. * 

I,observe that Mr. Walker of Lynn hosS, in No. 187, page 368, 
of jT-he riiilosopliical Magazine, given a theory of coinbu^ion as 
4e(i^ed from Galvanic plramomena. In my lecture on Galvanism^ 
at Lynn, I took occasion to point out that there wepf^two opi¬ 
nions rcspi'eting the evolution of* oxygen and hydrogen at the 
respective poles of the Voltaic circle: Ist, Resting o^the sup¬ 
position that wiiteris composed of hydrogen and oxygen, that a 
decomposition luigiittake jilacc, and these constituents'be libe- 
,l' ' rated 





2dly, 
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rated IVoni tlieir tcmiliinalion in the 
sidering water as an element, aiuis' 
that the radiclei of oxygenous 
nmnicated by the positive Jiud 
biniiig with the water, probably iii: 
gaseous oxygen and iiydrogen. /{’fem, 
of Jena, t iid I renwirluxi that it waS ii4?^’in5nV wiph QUy.I^ 
views of electrical |)b;onoinena, HoWJ^o^Weaccoiitit for tUe 4€C- 
trical spark not only dccoinpo^hig FSh!fc;^.ecwitpj9shig vVhter, pljt.tiia 
latter supposition ?—two opimiie from t|ie ^c»ie 

cawic P — iW'Uifsis and •tjf/Uhr'iis actximp^sfie^liy means? 

— de.dructihH and reunion^ by 67zen^jp/z/^nder identical naodir 
ficaiions? It is hard to be coneeisred. u> mw’e satisfactonr 




•s i:i tb(‘ \''olti|^.3p%ligh,) united with vvatcr : 
'll, tltcsc gases in dtliinte prmj^tiGns, by passing tl^ spiirk 
ough them, may l>e unlied, a^althe rMicIes form a neutral 


on metallic hodie.' 
them 
thre 

ctfect;—vvlu-n the power of holing frater in solution ceas 
ing, the moisture is piecipitated^r;!^';.-.';^^?^ <■ > 

There is much obscurity in Mr* soriltkm of the phae- 

nomena of comlm>ri(m, ai ising ■firotjgOiijj Using • indiscriminately 
the terms heat (caiorie) and rocaloric (tlie»«a/- 
ter of heat.) and comhcilian (the are md idtii- 

ticnl. What may be eoilected, howg^^l jMjm t general tenor 
of that paper, is nioifjy the theory of dress 

Mr. Walker may i>Ii‘.’.se to be iiifonnod 
place where tliere is not tlic least evidene^ 
oxygen, as that elicited from the union of 
the metals, &e. 

I solicit your paixlon for this digression, and 
respect, 

l^'lrs, your luimble servant, 

John Murray. 

To Messrs. Nicholson and Tilloch. 



of 


XV. A Mathematical Question. By Sir H. C. ENGLE^iELD, 
Bart., l'\R.S,F.J.S., &c. m. t; 

^ ' rjp Petersham, Jrii>. 

Sirs, X UK very extraordinary powers of the American Jboy 
[Zerah Colburn] in finding the roots of numbers, among other 
w'onderfU|^ effects of mental computation, led me lately to con¬ 
sider the subject; and in the course of what 1 mtl^'^caU a mecha¬ 
nical dis^ction of numbers, 1 fell on the method which, if you 
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do not think it boneath the notice of your Journal, I will ])ro* 
pose to the sa^.'iueity of your rt.^flovs to di.se >\ er. I know that it 
is* rather of fe'jhion to offer these sort of «]ucstious to tiie 
public,'■'thmijfh'it wgf4fm*<Sotnmf»u in f’v of the last 

ccnfiiry/'ftfid wa»,| 4 a(fended wifii naicli ad\anuu^e to 

'Science, by produeinjf tt widely csleiitled cnmlatiou : c^ca tliC 
questions yehily propr^ed in 'ITJh* Ltiilies' Diary are, I am per¬ 
suaded, very arlyaiUageous''to the studious in amt hematics. 

The question 1 propose is thl.s: 

Of any cube mnejver under a niiiiion t^ive the %iire of ih * 
unit, the two last figum<>,'imd the inimlnr of places, instantly 
and withi)Ut .any ai<l ofyivi'kl^ to niuna its cnl>o root. For ex¬ 
ample, let the cube ^88976^ be the nuniher wl'osc root is to be 
named. Given, the %\yo., first figure.s dif, the hut hgure 6, the 
number of places, six. • is to ho inmiodi.itely n.amed. 

Should the higenuity-your corrcspoi\dents not hud 
out the very simple method^^^ing tin'", I will vvirh <^reat idea- 


sure commuiueatc it to vdif’ 
.1 

an object 


JBSertioii when required, 
do not pretend tllM t^dlN^lfiPiuch use in tins, Imt it maybe 
biect of curiosity your uunierc.as roiidci>-. 




To Messrs^ NictiHlstiM 
XVI. On the Qum 

itSS?' 


your 

Jur o!)C<li(Mit .scrvjiiit, 

}I. C. Fxclkfitsi d. 


develrtp'>d in tho Condensation 
•xiinthal of yJlcokoL By 


% 

,lw X V**. ' > 


fJeat developed in ike Condensation 
Vapour of Ifaitr. 

the calorimeter and placed it on its stand, a 
vapour was lutrodnced into the serpentine through a 
'k-placed in the lower apertunj of tli<‘ scr})entinc. Thi.s cork 
having been perforated with a hole two lines in diameter, in the 
direci^U of its axis, a small cf>rk (two liue-s in diameter and two 
in height) was fitted into itj and four otlier h.olcs about a line in 
diameter, pierced hori^optaHy through thp sides of the large 
jCork«ttwo lines below its iippe,r .cxtwiruiiy, -'aiid communicating 
the hole two lines in diau}^tei',.ih' tfie this cork, af- 

n passage to the vapour, to:.by four 
(anall channels horizontally into ^ 


higlier tlian the 

... '. t.■ 1 . 


Ai the apertures of these sniairetfeui^^^ 

of tUq Jat botlom of the serpeiitihe^y the water Which rc- 

♦, Thijf .wns read before the Fronch Institute a? a supplemeitt to 
the Count s Ja'^iijrv into the lieai derciopfd by Combustiyiv, V’idePbil. 
a.g.'VCd. 3tlii«,p. 2.‘b. * r 

•*. : .# ‘ ' ' . suited 
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suited from the condensation of this tl|| 

vapour from continuing to 6ow 
Thisvaponi came Aoin a long 
led M«atei} uhich v^a‘^ put on a 
nev at some distance hoin the calqMptiK 
all diiect (miimnniLation oi heat IwlWBae^^^ 
loiiincter, the torinei was masked |i4i>tuhQWni<» 

coiidueted 'the vapoui to the caiorinsaUf wsw ow.cred witjl 
flainicl. 

The told %vator which filled th«««ioiiM||^ wr8$ of a Ipwcr 
tenipcMatuie than that ol the t'han^[j|iei’ <jif FsJircnheit aijd 

when Ih'' theiihoinctci oi the an ^g- 

inentatioii of uinpciatuic hj cud was put 

to ti»e e\peimicut. 


mrnm 


The water prodnc''d the c 
serpentine waj cii'*h’llv w^oh 
as Iroin the lie.it i ninmaiic iLed 
veloped by tl e sapoui in its con 
As a sinail pait ot liic heat i 
proceeded from ihe cooling of. 
pentinc, artei the vapour had 
count was kept of tins luat. 1 
tlie moment oi co.i k iis<i»-ion w| 
being that oi boiling watc*'-j and 
what part ol the heat connnUU 
have been owmr to tlas lioihng wi 
In making *^1 s c.ilc’il uion, no 
ference in the raj a..t\ * * wa»-or for 
temperatun : this i- ii'iii^ifectly Im 
reetion wh' h would hi been the residt 
been \eiv small. 

The toliowing aie the detnh and fCStiHa of 
made on the 21st of J uiuatv 1^12. 


hn>of^tlie vapour in the 
OfU its quantity, as wcU 


esilqj^iuiecer, the hgat de 
i vas determined#^ 
at^d to the calonmeter 
swiden&cd in the s^ 

■ into water, an ac 
d that the water at 


^tureuf 2l2®F. 
calculation, 
c4ofitncter must 
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<VJ On the Quani 'ilies of Heat developed 

.By cxprc^iuiiig the mean result of tlir e two experiments in tlif 
way employed by Mr. Watt, and otliei'^, I sluill say that KWB 
degrees of heat (Fahrenheit) are liberated in the eondensation of 
stean), artd tlnit consequently this very (luaiitity of heat is em¬ 
ployed and rehdefetl latent when the water, aheatly at the tem¬ 
perature of boiling water, is^hanged into steam. 

The duration of each of these two ex])eiiments was from ten 
to eleven minutes, and I had boiled tlie water some tinjc in the 
matrass (to drive out the air which it eontained) before 1 directed 
the .steam from it into the serpentine of the calorimeter. 

A.S the results of tKCvSe experiments have been very uniform, 
and as they agree very w<dl‘with the latter experiments made by 
Mr. Watt with a view to determine the same cjue.stion, 1 hare not 
thought it ne,ces.sary to repeat them. 

I have besides been very much occupied with the following 
branch of my inquiries. v. 

4 • 

§ II. ()f the Quantity of developed in the Condensation 

of the Vbphur of Aleohd, 

As chemists are not agreed «is to tin* state of the elements of 
the water which exist uj ^coh[bl» I thought that, by determining 
with precision.the qnantjliy heat which i.s developed, we should 
be better able to Ibrm as to the state of the water, if 

it be at all time» inflammable liquid. 

The results of tllCifixperimeins whicli I made with alcoliol are 
less regular of the experiments made with water, as 

might liavc beei^j^^ctod; but they have nevertheless been suffi¬ 
ciently uuiibrbl^^tablish a fact, which w'ill be regarded w'ithcjut 
doubt and imporlunt. 

i^iiii^mfejirapour W'hich is extricated from spirit of wine when 
a little with tin; intensity of the fire used in boiling- 
care to note the time wliich was talvcn in every cxjieri- 
ylfetit, in order to be able to judge, by comparing the cpiantity 
of vapour condcn.sed, with the time employed to form it, of the 
intensity of the heat employed to boil the li(|uid. 

In the following table we shall see the d<*tails and results of 
•five experiments made on tlie same day (Janmn-y 21, 1812) with 
alcohol of different digrees of strength. The capacity of the 
«idorimeter was alivays equal to that of 2781 grammes of w’ater, 
and the thermometci' employed was that of Fahrenheit. 


Table. 



hi the Cotuk m:ilioii of the Vapour of Alcohol. 0/ 


Taju.e. 

‘^tatc* of tlke,Gitk>i%i.j 
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499 54 
476 85 
500-03 
479-92 
409-65 


On dftenniiiin.T:, by calriilatioi^ the quantity of water which 
may l)e Iioaro'l one decree, developed in the com- 

" biistion of ont: poiiiul of this took care to keep an 

account of the dilfcrcneo botvvecni;lii||^acity of water for heat 
and that of aleoliol, when I tletermi|Hli||i>w thuch heat should 
have been coinnimiicated to the caloti^^^j^ by the alcohol, and 
produced by the (•■jii(U'ii>ation of the being cooled in 

the worm. 

In order to prove the state of the olcme^'j^;the;/wateT. which 
exist in the steam oi alcohol, it must besfuniiW^ho^iti^h^^d^^ 
these elements ougiit to form. ‘ 

\Vc shall select the experiment which was made 
of tin; specilic gravity of 817<).*i, and which containef^S^I; 
water, 'rho ({iianlity of steam condensed in this experiment-^'^^ 
5(i*6i grannnes. v , 

In 10(1 parts of this nlcidiol lljcre were ' 

01*70 parts of pure alcohol of Lowitz, and 
S*2l parts of water. 

Conset|uently there were in the ."?()*() 1 grammes of alcohol con« 
flensed in the calorimeter, 

ol*962 grannnes of alcohol of Lowitz, and 
d-bdS of w-ater. 

Now, as M. dc Saussure has shown that there are 47 parts of 
w'ater in 100 parts of alcohol of Lowit-z, iliere must liave been 
24*422 grammes of water in the a 1*062 grammes of alcohol of 
Lowitz, whicli were condensed in the calorimeter, 

K2 


If 




r I’ 1!, 
(<> .'mU 


..n. 


; 'jc 


6B Heal developed in Londensalion of f'oponr 

■ ^ If to thi.i quantity of water (=:21’422 graminr .) v 
4*648 grummet vi^hich were found mixed Milli a]-:. ;« 

ot;fdcohol,ofVLowitS 5 , in order to cOinjMjhc* llie s 

of alcohol employed experiment, vve fthall i.{i\e JiJ 07 

-grainincii of water wlMfeought to have existed, ready t! 
either in fhe conimorT'Slate’'of water, or in some other state, 
in the 56'61 grammes of" alcohol condensed in the calori- 
meter. 

But the condensation of 29*0/ grammes of steam into liquid 
water-ought to liave of themselves finr.ishcd more heat than we 
had in tlve experiment'in question, in the condensation of these 
29*07 grammes of elerii^nts'hf water, with 27*57 grammes of 
carbon and hydrogeti, which concur, wiili these elements, in 
forming the steam of wliich was cotidcn'.ed. 

If we apply h-similar ifealieltidation to the lesults of the experi¬ 
ments made with alcoliol whkh contained moie water, the re¬ 
sult of tlie inquiry will be stiff i^jOre striking. 

tn the experiment No. alcohol cmploytil was of the 

specific^gravity of 85324 >,,^l^scqucntly 100 ]Knts of this al- 
cphul weye composed of 77*84* parts tif alcoliol of Lowitz, and 

22^2 water. 

And in the experimeht^:!^! grammes of vajiniir of alco¬ 
hol were cfiuleiiscd.' _ 

There were thercfcm ^^ I P j^se 7I*hl gramme* of condensed 
alcohol, _ ; ^ , 

55*688 :qf alcohol of I.ow itz, and 

15*622 fiT;j|j™^'bf water. 


In tlie 55*6l 


26*102 
Af 



fatnuies of alcoliol of J.mvitz there were 
'Water, accoi'.ling to the aiuuvsi.s of M, de 



r- 


idbi or oihenvisc, in the 7!*ol grammes of alcoholic vapour 
ideti’’ed in the calmmieter, in the experiment in question. 

In order to s'uqdify our calculation, and to render our coin- 
oarisons ni(>n* sa-iking, we shall shtav bow much pure water, 
Insapour, ought to have been sufficient to fi rnish, in its con- 
“^nsation, the same quantity of lieat which was furnished by the 
cbn^hsntion of 71‘JU grammes of alcoholio vapour, in the ex¬ 
periment in question. f.- 

in tliis experiment the temperature of the,«^onmeter w’as 
, raised to I lf degrees of Fahrenheit. 

th tfie second experiment, made with the steam of pure 
water, the tcmpei’ature of the same calorimeter was raised 10^ 
degrees of Fahrenheit, with the heaj developed in the cemden- 
-Htion of 21*4 gi-amnies of this vapour. 

'*■ ^ Conse- 
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CoTiscqueiitly the temperature * of th‘e CaTftHnl^CT must have 
been elevated to 14 i degrees of Vylijfch- 

mnst have been developed in 33*^95 

gramme^ ofstoani from pure ‘ 

Now as tlie hydr^en ami of 

41*727 graiaines of water, whiclf* xoh'JttHient 

parts <si ilie 71*ol gramme.' of y%>otir tfr'’%!^hh61 chndeiisf 
the cxj)eiiiiicijt in (pie tioa, only furnished in their condensation 



as they concur in the formation of 

I have riise(;verc(l that the vapmFof «idpht|^c, Either-iftirnfshes 
about one half iesM of heat in 
alcohol, and conse(im‘n:Iy one ts' fumisli^d 

by the steam of water of equal j but haviiig, been ihlsr- 

rupted by an accident; isi the eodSi^ll^hiy expei'iipents with 

I publish the resultsi^t 


/ am (kmious of fmi .liiiig them 
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XVIL Proceedings Sockiies, , 



5ir H. Davy ewn- 


Wife? 


BOVAL $1 

Jan. 20. President in 

inuiiicated, in a letier to the Presi^pl^lp. Jp&g paper froro 
Pari.s, on a new gas discovered in that ■• Cojurtois, •« 

manufacturer of saltj)e;ie. It appears tm 
covered above two years lut'o; but sucH, V 
of scientihe men in rrance, that no acco&i|?0r^ „ 
li.shed till the arrix'al of our Isiiglish ph1fo$op)i^|'!^ 

Courtois communicated his di'^coverv'to Clement aud'-?^ 
who made some experiments with the gas, and lattert 
Gay Lusac has devoted his attention to an examination of 
history and properties. Mean time Sir Humphrt' has made a 
great niunber of experiments on it, and would have made sever- < 
raJ more had he not wujited the .necessary apparatus 
M, Courtois was led to the discovery by‘(^semng how i^j^rnSr 
his metal puts were corroded, in preparing the dider^nt kind^ bf 
sea-weed, wUieh he used for, making carbonate of soda* Wheti i 
the soda is extracted from the s^-w'ced, the new gas 
di.seng£!ged; by poming strong sulphuric acid b|i the residuum, at 


a snli8C<](tcMt nnmlmr wc .•‘boll give the learned nythor’s “ 
s Capacity for Heat, or the’'calorific Power of various Lioaids,'* M 


♦In 
into the 

being cojjne’cicd Vith the foregouMt metuoir,—E ditojwi 

E3 . 
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Uo'jal Society*—Meteorological Queries. 

tlip temperature of 15S®, a beautiful dense violet-coloured elastic 
fluid rises. This the French chemists propose calling iode gas, 
from IworjSf' vioIac^otts Sir Humphry, considering the 
English icliom, dcnoi||||KS it violnceous gas. Its jjroperties 
are singulis: iconi|>hiH|Pith hydrogen, with phosjdionis, and 
with oxymiuriato'of' s^er,' (argentanc of Davy) it forms a 
peculiar acid; it is a'simple or uneompoundetl gas, at a 
suitable temperature a permanently elastic fluid, but ju’avier 
than any known gas, *100 cubic inches weighing Ou’5 grains: 
it is a non-conductor of electricity, experiences no change ex¬ 
posed to the action of the Voltaic battery w’ith! charcoal, is not 
inflammable, and not supjiort combustion. As a simjde 

sul^stance it has many analomes with oxygen, chloiine, and the 
alkalies : like oxygen, it.l^pimy unites with the metals : mercury, 
tin, lead, zinc, andiron, kre Converted by it, in a moileratc tem¬ 
perature, into salts of orange, yellow, and brown tints, which 
are soluble in spirits, ether, and water, and form heantil'nl pig¬ 
ments, and most probably may he ecpially .service able in the dye- 
house. Exposed to a modcr^e cold it condenses into stdid plum¬ 
bago-coloured crystals. Combined with h vdrogcn, it forms wb:il 
the French call hydroionic gas,. Like the alkalies, it unites with 
oxygen, from which it caii ^C^expcllcd by heat, 'fhe existence of 
this substance confirm^ tM}[|^nion prc^i(iusly given by Sir Hum¬ 
phry, that acidity ai^\.a^fbsceuce do lujt dojx-nd on any spe¬ 
cific principle, but certain modifit:atio)is of matter. This 
chemist concludes ^^.ifnjiortant ])a|)cr witii some observations on 
the necessity.oC a^ew nomenclatme, and ])voj)osiiig sevend ar- 
bitraiy to distinguish tlie vaiiims Mibstanees which, 

accord^ig tp.||^6prmciplc^ of a significant nomenclature, would 

But his observations on this head are, as 
Ba nj ^^ ibiaiked with the utmost dilHdence, and merely as hints 
some general principles may he founded. It is, in- 
evident that the whole nomeuclatural theory of Lavoisier 
is completely set aside by the subsequent discovery of facts, and 
it is time that chemists would unite togetlier to form a new che¬ 
mical vocabulary better ^idapted to .the actual state of our kuow<>- 

Mg'-- 

gr-:z:-=- .: -T--Tr:r-:= u x - 

XVIll. Intelligence and Mtsei^^etnai^riicles, 

METEOROLOG!CA]^.OP,JB|ipS,'■ 

From reading Adtinis’s extracts from bis Journals of the wea¬ 
ther, I am induced through your valuable mi^ellaiiy to put two 
.questions; ^ 

Has 




71 


Eruption of Vesuvms. 


1 fas the moon a particular influence the seasons ? 

Has not the moon a particular iuHpeti^c^^jon vvcatlicr ? • 
The first question arises from a, note tQ.the Wrifek in page'2, 
alluding to the year 1811. The^ecc^i|jU^tidii arisesJrom the 
observations whereby to foretcl thq w«H§ 3 |h.^ag;e (i>3. 

I wish, as my Lord (Jray and tlie^^lke^'^inGrorcIon observe, 
tlnit these journals Avere more IVequently sent from the sileilt clo¬ 
set of the meteorologist before tlie eye of an enlightened public. 


KUtJJ’TJON OF VESUVIUS, 

Naplei*, Dec. 2fi. 

Yesterday, at five in the evenhtgj; co^m’enefed one of the most 
formidable eruptions of which tlier^ iS ahy record in the history 
of Vesuvius. Hajjj/ily, though itjg^ewnted a terrific, spectacle, 
it caused no great damage. The Isjcpl^iou began by a shower 
of volcanic giavel, which was followed by a violent cruptiqii of 
lava. Till -t ignited matter havin^’divided itself into two torrents, 
flo'ved over the aneii'iit lavas towards the Torre del Gr^co;: ’ At 
ten in the evening the first totfeht stopped; but tlid Second 
eontinued to proceed towards Bosco-Ueale and Bosco-Tre-.Gasc. 

'I’his morning the ajiparent calliij iOt^'the volcano was followed 
by an exjdo ion resembling a viofept tfe.chargc of cannon. A 
column of volcanic a‘-hos rose in tl^^f,, -and obscured the hori¬ 
zon. At the nmment we are writl^ll^ieruptions still continue. 
Iledonbled slmel.s make the housescity s^ke, but have 
us yet done no damagt'. Wo do not khbnf;tlie direction of the lava. 

The Government has uken every fiot^sijry measure to afford 
assistance to tho',e v^ho may have need of^it.'^Yesterday the King 
&entono of his o(|norries to nifonn himself things, 

and to-day the inonarL'h came out hiiiself Erup¬ 

tion. When arrived in the neighbourhood of tijft ^^SAtfent. 
he S]}oke tr) every person with that affability which1e|fBM||ra|fts 
him, and })uintcd out to those who appeared terrified^l^^|pi! 
<liivctioii «)f the lava secured us from any danger, “ 

P.IS. It ivs tAvo o'clock; the eruption appears to have ceased. 


On tlic 2})th of December a second explosion of the Felling 
Colliery took j)Iacc, causing destruction to nearly every living 
creature withip the range of its explosion. Nine men, 13 boys, 
and 1 2 horses, fell victims tq the iurj' of the blast, and S more 
pitmen were severely sbbrchetl, though likely to recover. By this 
heart-rending occurrence, 8 widows, and 18 fotlierless children, 
are becoming the deserving objects of public benevoienefe*.', 

* Why has no attempt been made to prevent these dreadful calamities, 
by appiyiiig to crtfij-tnines Mr, John Taylor’s cheap and simple exhausting 
nwacniiie, dcscrib^'iirvei. xxxviii. p. 1^0, which has been founil so e'flbc> 
t!ial in tlic mines of Devon ? 
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Contagious Pfji’pr at Gilra'inr. 


A contagious fever producing an alarming and daily increasing 
piprtality having prevailed at (jibraltar during the summer and 
aiitumnai months of 18Kir-the following account of it, drawn 
lip by a.^iedical garrison, will be found interest¬ 

ing* Afterthe.ild of December last the disease 
totally disappeafcil, tli^writer proceerls : 

When tlie tUsease.^njinenccd, the population was 15,600 
inhabitants; and.fclie garrison with their families .amnimted to 
5,500, Of tlw iiihabitaiits, nearly one-half took shelter on 
board of shijjs, or were forced to encamp on the neutral ground, 
where they all continued well, with very ie\v exceptions, none 
having been taken ijha/jter they bad quitted the place six days. 
Of the iuhdbitants who jsemained, to the number of 7,870, 
upwards of il,80U lurd. .hi^ the disease in 1801, who all 
escaped, no vrtill-authenticated case having appeared of any 
person taking the feve^ a second time : of the remainder, not 
more than li) escujjcd an attack of the fever; vet up»vard.s of 
2,600 of the garrison and their families escaped, hy their being 
encamped outride of the town apd on the heights above it, and 
as'oidiug all conurmnicatioii with the torni. 

Tlic disetee a)}peared to originate solely from contagion, as 
every person outside of the walls, of wijo kept themselves in 
complete seclusion, rmnained- in perfect safety; and all the 
numerous ves'-els Iviu^ in. the Mole and Hay, tliough crowded 
with inhabitaifts, contri^lied perfc^-tly healthy n hilst they avoided 
coimnunlcatfon with, the town; but in six different instances, 
where' they this precaution, the fever appeared on 

Imard. . 

The .aveis^gjjQraprtality of tleaihs w-a^ one in five. In more 
oi^i^ fata) cases, t'le !)!ack vomit took place. Yel- 
was rather au unc'onjuion symj;tnm, ant! seldom 
it in fatal cases, and then vims of a dingey iiiahogany 
T§ ana conuneucetl a few hodrs before death, 
faculty nt)w seem generally to agree that the disease is 
the same as llnit of 1804, and that it is a distinct disease from 
the bilious vemittt'ut fever, and has been introduced here by 
iinpt)rt«xl con til .'»ion, and propagated by eon».;igioii alone, as it 
has been one of the coolest ai^ bealtliiest seasons'ever known. 



' Some opulent planters in Georgia (say^ ifm American })aper) 
are turning their attention to ihc cultivation of the sugar-cane. 
From experiments lately made, it is ascertained that an acru 
planted with cane will yield suflicient to fetch 2400 dollars, de¬ 
ducting the exjiensc of cultivation, which is about four hundred 
dolUrs. ^ . 

: ‘ The 
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The French Gazette of Health for NoveHtiter i^ntaiiis a de¬ 
tailed relation of the sufferings of a ybu«fj|^§^df'eight 
t)ld, into whose ear a spitler had cra^^Bl ^|he. eipinri^nced bid- 
inentarily a nervous fit resemblingie|#|9Hj|i^^hleh‘>th^sti‘eiigth 
gradually increased, inipre8s;iiig|jd)^^^H|^g||fi^t)^^^^r tnitt 
it would speedily become fatal. Thep||Pral|^.«ddbIi^'to exttbict 
the .spider, poured oil of olives mtO‘tlib'^||^4 h^upbn she ex¬ 
perienced some convulsive Tuovcmen^$ Ipn^f more violent 
than those she had before ; and when they teribitiatcd she was 
t^uite relieved. > ' * 

-- ' 

Professor Mangeli lias published hi th^'firlilan ioumaI> a long 
report upon the action of the veftora. of vipefvS. He states, 
as the re.sult of his (experience, that^mmoniac }.s the only sove¬ 
reign remedy for the bite of those reptiles,, juid ^lhat opiunl' and 
musk, which liave heen hitherto ^ip^cribedby Italiaii phydeiafts, 
have no certain effect. 

- .-^'’7 ■ ■ ; - • ' 

An ITavanna paper of the 7th iiist. mentions that an dged 
priest, in Gnatisnvda, had lately applied himself to the produc¬ 
tion of opium “ill that province, and had succeeded to a d^ee 
that promised to make his discoveries a great national benefit. 
The Guatiinala ojiium was .said to-be of a much.superior quality 
to that obtained from the Levant. 




Cotton ainl Indigo are said to have been^successfiilty cultivated 
in the principality of Cintra, in (.'aiabria, Ne^^mid other places 
in Italy. From the leaves ol the latter pImit,^ibdigo of a qua- 


lity not inferior to the American is as.serted to 
tracted. 


Dr. Adams has in the press hi.s long projected worfe'^ 
roncous opinions and conseiiuent terrors usually entertainedi 
cerning hereditary diseases. Connected with the subject afe 
some remarks on the attempts at reducing cutaneous coiujdaiiits 
to orders and classes, and the uiniecc.ssary revival of so great a 
number of exploded Greek terms. 


I.IST OF FATBNTS Foa Hfew INVENTIONS. 

{ 

To William Pope, of the city of Bristol, perfumer, for an In¬ 
strument or instruments, to be* used jointly or separateljV for iis- 
certaining a .ship’s way at .sea, and as.sistliig in determining the 
longitude.—16th Nov. 1813.—6 months. 

To William Burge, of the city of Bristol, confectioner, fof 
certain iniprov’ements in the construction of fire-places.—Il6th 
Nov.—2 months. 

To 
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List nj Patents for new Inventions, 


To James BrumsaJlj of Plymouth, in the county of Devon, 
tailor, for certain ynprovcmcnts in different stages of rojje-niaking, 
aud'In machinery ada|Hed for such improvements.—lOth Nov. 
—() months. 

To Edward ^hai||HK(n^ar4i «f Wc-.tbourn Green, in tlie 
county of Mi(ldleseji,n^pifor cerlain inif)rovemeiits in the pro¬ 
cess of preparing aiid^ refining sugars.—20th Nov.—6 months. 

To Frederick^^'Cherry, of Cro\don, in the county of Surrv, 
veterinary surgeon in tlic army, for cer'aiu improvem<*nts in tlie 


construction of various articles of an olliccr’s field equipage.— 
23d Nov.—2 montlis. 


'!(’o Jeremiah Donovan, of Craven Strc('t, Strand, in the county 
of Mid.dlesex, Esq. and* John Clmrcli, of (Jhelsea, in the same 
county, soap-boiler, for their discovered improveinout ofsaponae(»us 
cinnpoimd.s for deterging in sea water, in hard water, and in solt 
watei.—23d Nov.—fi mouths. 


To Kichard Mackenzie Bacon, of the city of Norwic h, printer, 
and Bryan Donkin, of Fort Plaee, B rniourlsey, i»i tin* county of 
Surry, engineer, for their impro,em.'iits in tlie inqilements or 
apparatus c-:Hj)loyed iti printing, wi.c! her {utin i; pe -, fiom blocks, 
or from jdates.—2.‘id Nov.—r(i month'.. 

To Janies Bodmer, of Stoke NcAliigtoe., in rise eoniity of 
Middlesex, gentleman, tor. Ids method oJ loading fire-arms, can¬ 
non, and all ordnance, except tnoitais, at the breccb, with a 
ride or plain bore ; and also a toucli-Iiole for ftic-arms and ord- 
iiuiu*e, and also a moveable sigh' for fire -arms and oviliiance. 

• To Edward Biggs, of Biriiiinghani, in the comity of Warwick, 
brass-foujtdvr, his method of working stamps by a steam en¬ 
gine, k*^'**^ power.— 23d Nov.—2 monllis. 

Tq i&lm 1 yimcombe, of Woolwich, in the comity of Kent, civil 
for his improvement to mathematical and astronomical 
in order to render them more portable, aecnrale, 
.caiKy, expeilitious and certain in tlieir ajiplicatinn to topographical 
and nautical surveying, the mensuration of terrestrial and celestial 
angles, and the direct distances of Jiiaccessible objects, at oin' 
.station, by land or sea, without the usual modes of caleidation, by 
a new index which ascertains the measured quantity of an juiglf' 
to any propased rational, dmee of precj^i, Jby rendering the 
division of the inimitv' parts ratherto injperSsptlblc to the senses, 
truly conspicuous and distinctly legible liy dhe .common naked 
eye; also, by an attached new pajrallel inoVement$,the natural sine 
and co-sine of such angles are precissely obtai)^;to any eligible 
radius, without tabular or other reference j and by a detached 
similar movement, the direct distance of an inaccessible object Is 
accurately measured at one station, without trigonometrical or 
other c^culation} and a new improved comp^j whose index 

pointi 
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points flue north and south, and which is capable of adjustment 
accordina; to the known or ol).ser^'ed variation Vtf the magnetic 
iici’dle.—2r)th Nov.—2 months. 

'I'o John Cragg, of I/iverpool, in mlatine of Lan¬ 

caster, Es(|. for certain in)prov^entsjH|P(S%a^*n^ of exterior 
and interior walls of Gothic or other srra«ures, biiilf of brick or 
otl-.er material, with strong milled or sawn*sUites^jmUudjand se¬ 
cured by mouldings, grooves and ties of caSt iirdh, ^in such a 
manner as to have the appearance, when sanded, of finely wrought 
stone-work in ornamental punncls or otherwise,,with ceilings of 
correspondent tracery form and character of the 'same materials, 
which may be supported l)y j)oiiited arches rising from single or 
clustered coluinns of cast iron or otherwise; and m capping but¬ 
tresses in (Tothie architccttire' with highly enriched pinnacles or 
finials of ca'>t iron only; the which being connected^by metal, with 
the spouts also of metal, and carried dowmi to the ground from 
concluetors for the protection of lofty buildings from the effect of 
lightning; also for a spiial stain (wholly of cast iron) of a light 
and simple construction, v\liich may be carried up or inserted 
within the corner of a buttressed tower w'all, or in the cylinder 
of a’small turret; by which mode of facing, adorning, and con¬ 
structing the ‘•aid several parts, churches or other buildings of 
pure Gothic de^.ign may be erected of brick, and finished with 
light oniameuta! car\(;d-work of appropriate taste and elegance, 
at less cxpeii-'C than if wrought in stone, and in materials that 
will endure.—2!Kh Nov,—2 months. 

To Maurice I)e ,h;ugli, of Kentish To^vrt^Jn the county of 
Middlesex, for his improvements in the Or methods of 

numufacluriiig or preparing madder roots and 
Nov.—2 mouths, 

To Isaac Willson, of the city of Bath, geiitlemaft^ 
iinprovemoiits upon stove-grates to prevent smoky rooms^flH^r 
obtaining an increased heat from the same quantity of fuel.~!^th 
Nov.—6 months. 

To Samuel Tyrrell, of Peddinghoe, in the county of Sussex, 
farmer, for his broad-cast sowing machine.— 4ih Dec. —2 
mouths. 

To John Batemans^ of the tQwn$|iip of Wyke, in thfe county of 
York, for his improvment on musical instruments.—9tli Dec.~ 
G months. ', ; ; * ' 

To Thomas Wright^ Great Sf, Holen.^, in the city of Lon¬ 
don, broker, for his ’iihproved method of making a composition 
or mixture for dyeing scarlet and other coloui-s.—9th Dec.— 
'G months. 

To John Swarbreck Rogers, of the city of Chester, merchant, 
for his mode of spinning or making a species of wool into yarifi, 

either 
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either by itself, or with any other material with which yarn may 
be beneficially used m various branches of manufacture.—14 th 
Dec.—2 months.’ 

To Joseph Whitejk^UllIkds, in the county ofYorh^ millwright, 
for his iiriprovement^HKain <!ligincs.— l4th Dec.— G mouths. 

To William Aljamns jSSy, of Poplar, in tlic county of Middle- 
leKj’for his method Qjf’ extracting eiU the gross or mucilaginous 
matter fropi F^ijtks or (irecnland hlubber produced from whiUes 
when boiled into oU’j which method not only venders ihe oil so 
boiled more free from its usual rancid smell and taste, but in t 
great degree adds to its burning and inflammable qualities,— 
20th Dec.-r-2 mouths. 


. METKOllOLOGY. 

During the “present month' the fall of snow has been greater 
than for many years, and th^ thermometer has bi'cii lower gene¬ 
rally throughout the kingdom than has ever bt'cn known. 

At Basingstoke, Ilampshn“e, at 7 a. in. on the lOth Fahren¬ 
heit's thermometer was at —3 ’5 at 10 a. m. at ; at 7 
p. m. at S'® +. 

January 9, in the moniingf it Edinburgli . . 24" }- 

l.>, at Kelso i,. ' . . . . 10° 


A* 


17, at GJasgmvVl^t 8.30 a. m. 
I7j in the ifeWlsf fiear Glasgow 


so 

0 - 


The followinjgj .^Observations on Fahrenheit’s Thermometer 
w ere made House, near Bradllmi, at a little before nine 


o'clock, 



mornings of each of the following d.ays : 


'■A 

f;4 . 

.- 12° 4- 

1 Jaiiuarv 14 . 

• •••••a as,/ 


. 17' 


15 . 

. 22° 

9. 

. 18° 


IG . 

. 22® 

10. 

. 10° 


17 . 

. 3° 

11. 

. 21° 


18 . 

. IS° 

12. 

. 22® 


20 . 

. 28° 


The Register Thermometer at Jones’s, ip Ox^iidon-street, on 
the nlghkhetwecn the 9th apd 10th, waaat 7 degrees Fahrenheit; 
on tlie same night, at Petersham,, it was pt 2 degrees, which is 
tlip greatest cold wo have had since betweeh the ^4th and 25 th of 
December 1708, wifen the Register in Tilne^strcet was at 
zero; Sir (icorge Sliuckburgh’s, in Park-street,’^ degrees below 
zero; Mr. Cavendish’s, at Clapham, 7 below—and near Maid¬ 
stone, 11 . or 12 below zero, which was the gr^dtest eold ever ob- 
eerved in' England, 

■ . Meteoro- 
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Jlleteorological Observations 

frorn December 17, 1S13, to 

Dec. 17-20, 18iy.—The weatherrJ^H^i^Jh'e most pprt, 
the Thermometer generally abo'^e h'as^ 

atmosphere and southwesterly winds, nj ^ ||it.3of tt\fe *20th 

a frost set in, with Thermometer 24®. •' ' . 

Dec. 21-25.—Damp atmosphere, a gfeat de^ of eloud^ and 
some rain during this period. * ' ^ 

Dec. 2G.—Clear dav, witli tufts of cirrus a,iid coolcf flSri 'VViiid 
northerly. _ 

Dec. 27.—A very great change took pi'a'de' to-day; a thick 
white stratus or fog, of such density as tt» prevent .caniages firom 
finding their way, prevailed all day^ and for a long period after¬ 
wards. ^ . * . 

Dec. 28.—Fog soinewhtit les.s,,bu^ very great. 

Dec. 2D .—denser in London,but rather less ii| the coftnfry. 

Dec. 80.—F(.>g so far cleared off in tlie country aii to let ,th« 
sun be seen through it, hut very dense in London. 

Dec.‘3 \.—Clearer ill the middle of the day over-head, and 
cirrus obsen ed in tufts; dense fog all night. Barometer 30.86. 
Therm, at night 21^’. 

o 

Jan. 1, 181-1.—Fog cleared off a^iii a little in the day-time; 
was exceedingly’ dense and dark in L^ftdon. Therm, at night 
18®. Bar, :;0.r0. 


Ja?i. 2.—F eg less; clouds seen aloft. Baroin. sinking, 29.85. 
Therm. 80’. 

Jan. 8*.—A thaw seemed coming with «b.ut .t;he 

frost and fog returned at night. Barom. got to 

Ja?i. 4.—Snow commenced to-day from NE. J^arojSSj^^. 
Therm. 25, ” 

Jan. 5.— Snowing all day, and it lay very thick. mtSfdi' 
night from W. Barom. 29.15. 

Jan. (if.—Windy. Snow lies deep, Barom. 29.20. 

Jan. 7.—Cold and clouded early; then cirrus and cumulus,y 
Barom. 29.68. Therm, at night 12®. 


* TJiis remarkable f()g, of so long continuance, appears by uccounts'to liai'c 
fOiunienced earlier in the s^juthern dnet yvesteiu parts uf 'Kn^Taud dma 
in die aorthern K«tf easterfr. It was very pfti tial nt timew, and 
dculy abated and ‘i^tgrued. . Tp epeak of its natuic in xncteorohj^ieidiHflw' 
guago, I sfiouid say^t a biglilv oit ctrihed ttruttH^ and was uccotripaaicd; 
the whole tinife by d gradually faJliug Uiuonietci* «i)fl sn* incren'^ing Ir&at. 

t The }3arauiftter ^gan nsing to-day, and coiuii.ucj lo riac tiU the 
(luring all'tw interval n very bard frosc p evaded. On the f |th the Bare* 
HK ter began to sipk a^ain. . *•. 

' , ’ Jan,^ 



7S Meteorological Observations made at Clapton, 

Ja?t.S.—Cirri and other doubtful clomls; stratm paitial atnl 
temporary. I'arom.* 29.01). Therm. 22’. 

Jan, 9.—Clear aloft, save a few ilimsy clouds; Intensely cold. 
I’lie Therm, at ui{;ht pwus 6\ iSaroiii. 29.78. 

Jan. 10.—Very- some snow fell from N. in which 
quarter or NE it has' Ceu for the last week, liarom. 29.83. 
Therm, lowest 19*. , , 

Jan. 11 —Sirow in small flakes from S. Wind east P.M. 
Rarom. 29.92' in the morning, at night 29.75. Therm. 22'^ 
Gales of wind. 

Jan. 12.—.Find 'Cold day; few clouds: cloudy by times u 
night, and rather windy. N. 

Jan. 1.3,—(dear, and clouds by times. Barom. rising 30.IS. 
TJierm. 14“. N. ' 

Jan. 14.—Fair morning ;♦ clouds P.M. with gale from S. 
Barom. 29.84. Therm. 19®. 

Jan, l.>.—Piarom. 29.70. Wind SE. calm. CirrostratnSyScc. 
Sky greenish. 

10.—-Barom. 29.35 rising. Therm. 21® in day. W'ind N, 

Cloudy. 

Jan. 17 .—Barom. falling 29.42. Clear morning; cloudy^ and 
gale from N. at night. 

Jafi. 18.—Barom. 29. IS falling. Gale froin N. with plenty 
of small snow. 

Jan. 19.—The Barometdr to-day was a long time stationary 
at 29.14; towards night it rose; snow fell from north-east all 
day with some sleet. The flakes were seldom large. The Ther- 
nwimeter about 30® and 32“ all day. Wind in gales and high, 
and thdwihg' 6y degrees. ^ 

During the previous part of this long and severe frost, there 
htfye been very few sea-fowl observed about tlie marshes, which 
were formerly so common in such weather; nor have wild geese 
been observed to go southward. This circumstance suggests the 
inquiry, what has been the state of the weather in northern parts 
of oiir island. Any observations on this subject communicated 
by northern meteorologists would ])e interesting. I cannot omit 
here mentioning another curioas circumstance. The greatest 
haziness and fog known for ages before, i;- wal jreinembered to 
have prevailed the year of the last great eruption of Mount 
Hecla; the late great fog bt;gan the day of the present eruption 
«f Mount Vesuvius. • • ’ r 

Clapton, Jan. 19,1^14. ■ T«fjiJUS PoRSTER. 
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MKTtiOROLOGfCAL TABLB, 

Extracted from the Register kept at Kinfauns Castle"'^, N. Bri¬ 
tain. Supposed Lat. 5()‘* 18'.—the Sea 90 ^et. 


N® of Days. 



* Kiiiljuiis Castle is the residence of Lord Gray, 

ANNUAL RESULTS ill 1S13. 



By one of BAanoN’s best Double Tube TuEitMOMET4R.St, 
Highest Observ. Afternoon of 30 July, Wind S. ■ -72® 


Lowest Observ. Morning of 26 Jan. 
Mean Temperature for the year 1813, 


Weather. Days. 

Fair.215 

Rain or SuoRr . . 150 


Wind. 

N & NE 
E & SE. 
S & SW. 
W&NW. 


RAIN. 


SW. 16^' 
4G.S3 


Times. 

L^) 8 o'clock 
jQ, > in the 
; \ Morning. 


In. 100. 


The greatest fall in £4 hours, 16 July, Wind W, 0*78 
The grifeatest in one month in February . . . 2*66 

The least, . . .in March . , , 0A)1 

Total quantity fallen at Kinfauns Castle in 1813 . 17*33 
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MfiTiBOROLOOICAL TABLl^, 

% 

Bir Mr. Cary, op thc Sikano, 

^oj^a^iuaty 1814. 
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do 
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•lUlU 

/- 

4l 
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Dec. 27 

27 

3U 

26 

30 58 

0 

28 

27 

27 

25 

•37 

0 

29 

25 

28 

27 

•35 

0 

30 

25 

30 

28 

•36 

0 

31 

27 

31 

26 

• •30 

0 

Jan. 1 

97 

27 

27 

•13 

0 

c 

m0 

28 

31 

30 

'.26‘83 

0 

3 

JO 

32 

28 

•68 

0 

4 

30 

31 

30 

•30 

0 

5 

30 

32 

32 

•17 

0 

6 

32 

32 
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0 

7 

22 

27 

23 
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23 

20 
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24 
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10 

15 

28 

2? 


0 

11 
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12 

20 

25 
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28 
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XIX. On the Use of Air-Vessels in Plants. By Mrs, 

Ibb£tson. 

$ 

Sirs,— Sir George Stauntou ob*»c^iVesyji||||liiat tiie leaf of the 
Nympheea besides its coninKnjHPb has from its peculiar 

‘^1 IK lure, growing entireh round the st^, the advantage of de- 
lending the floweis and fiiiit uithiii its centre from any cofit^ct 
with tlw water^ from wliutcver d<‘ptli, (unless in case of a sudden 
n.uiuUtion,) until it iitt.uiii llte surface.” But this property is • 
loinmon to all water plants. There aic cuiious facts appertaining^' 
to plants of tins kind, well woith sliowiug, since they are pheeno-^ 
niena uhich seive as geiicjal iiiles in nature; and to attain and 
collect thise^ has, fiom the fiist of iny dissecting plants, been my 
most ard'^nt dcstie ; especially as (in this case) they are wei/er, 
or very i n* cl if \ ai ied fi om. The fact which I now wish to prove, 

IS the use wh’ch Nature makes of air-vessels in plants, while l 
attem]>t also to exjilain how air in general is received and placed 
in them. It was the univcisni opinion of all the physiologists oH 
the last age, that all plants have air-vessels: but dissection has 
convinced me that this is a mistake; that when found, they are 
too huge and beautiful not to bef seen and acknowledged: hbt 
the} aie to be discoveicd in vVater^ jSnd semi-water plants alone. 
There ik imleed a (puintity of air inhted in the vessels of all ve¬ 
getables, and from tliis circunistAttCb arises that process which 
acceleraites or ret aids the flow of'the sap aiid other juices: the 
mixturfe^l6f air in the sap-vesscIs is the source of the in(»t won¬ 
derful part of the fuiniation of plants in general, since to that is 
owing tile constant fluctuation which the heat or cold produces 
111 the several vessels, filling and emptying them as'the thermo¬ 
meter rises or falls; thus, when the cool of the evening, or even 
a cold blast approaches, the air which hearly Alls hsdf the .sap- 
vesscls is condensed into a much smaller compass; this causes 
a momentary tioctnim, which opens the innmnerable leuf-valves 
of thi)f plant, and in succession those of the hairs, and admits a 
stream of rain tdlftcw into the sap-vessels, which then being per¬ 
fectly j|epleni$hed» 'the returning suit as quickly converts into 
oxyg^ for that piuity of air so necessary to 

healthy for the formation of the bark 

juices, This process takes'j^e in 

some ^ as in Amd-plants t bfu with 

respei^'MEO ^ TOffTO Wi tessels filled with air alone; they ap*> 
pear, thS^lPMictions or study 1 have made on them, to 

be placed^ merely to 4ap/iorf them in the waieit; 

and to Ijl jm fted in ihH^tent directions according to the. altitude 
in ate required to stand. When the is ' 

to Ue on in close contact with it, then the leaf-stem 

Vol,43. No, 190* 1814. F iiycreases 
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increases in k*. j^th with the depth of the water, and it is wholly 
filled witl. aif-ve.-.'iels which si^taia it in a perpendicular dlrccticu 
to v.'Iicro the leni’begins, ami it h;is a layer of air-vessels also un- 
deriicaLh the leaf, to k on the stream, and keep its upper 

surface j)erlbctjy dry. l|||t wlien the plant is to he kept above a 
foot under wiiter, the leaves lt»se their accoinjjaniinent of air- 
vesscls under, aiul retain only tiiose which surround the leaves, 
and a bubble at the apex and bottom of tiie midrib, which is 
increased or dimhiished according to the neccsdlics of the plant 
for rising or falling in the stream. Ihit if leaves are to be main- 
jned in a perpendicnlar direction in tlic water, then more arc 
iCised for the i'.nrj?ose, which I shtdl now show iu describing the 
whole formation of a water-lily, or the Nympheea lutea ; ob- 
sei'Viug that the dissection is the same in all the .species i have 
been able to procure for the purpose. 

That the water-lily has two sorts of leaves, is a fact, I believe, 
not known even to the wortJ^y llaronet who so u ell observed them 
ia their native waters iu China : that they wholly differ in thick- 
and in form, as they do also in tlic vai ions uses for which 
they are designed, I shall now show'. The first I shall describe, 
is^hat which swims on „the water. A double la\er of air-vessels 
just cos'ered by a skin perfectly impervious to water, forms its 
lower surface, that which is in contact w'itli the stream; while 
the upper one has a treble net, instead of pabulum, covej-ed by a 
double skill through which no water can pass. I liavc giveti ,a sketch 
of the thickness of the leaf iu (Plitc II. fig. 1.) that thediffcrence 
might be well understood, and the use of air-vessels fully- exem¬ 
plified. 1 hdve said that the stem kngtheiied w'ith the depth of the 
w'ater^ hut the airrVesscls in the midrib stop witii the commence¬ 
ment of thedeaf, fO that it lies quite flat, and tlic upper surface 
perfectly dry* But the other leaf is of a very different descrip¬ 
tion t when the corolla has fallen off, and the seeds have dropped 
from the receptacle, the pericarpiiim decays, and a new germ^ 
which ist to contain the next yearns fruit and ftower, just peeps 
above the mud, but is wholly covered with wabSlr. This is sur- 
roimded'With leaves of a very peculiar form, dapped intola kind 
of'scollop at the edges; they press the bud iu fvery otlicr part; 
wink thc<apex of the midrib just keeps above the water^ ambled 
to do so>by a large bubble of air wiuclvjt .^ncloses, iiid by idl 
the anidrih. being fiiU of air-vessels: there are n«me 

under the leaf, and fewer m the leaf-stalk; bdt.the large opening 
for air.between the ^ius of tlie leaf, at the ifep.'rco//(i^^keeps it 
cimstontly upright. 

The (ng. 2.) will give an idea of the comparative j^ulfiness of 
the leaf, while (A, fig. 1.) and (B, fig. 2.) will ^ape of 

the leaf to wluch each dissection beloDgs; and interior for- 
. , . . matioii. 
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mation, and the different nricchanism of the two leaves, will point 
out the use of air-vesscis. The little influence the w'ater has on 
the essential pro[)crties of the plant will be shown, since it in a 
very trifling degree alters either seed, Jj^er, or finlt, I gave 
before a letter on Water Plants '^. 1 tliKlllliowed hov/the watar 

grass, FestvcaJiuitanSf is supported on the stream by* the same 
means (a layer of air-ves^els wider the leaf) and that almost all 
water plants have liun sorts of leaves; 1st, floating ones to yield 
oxygen, and form the different compound juices required by .the 
plant; 2d]y, the under leaves to support and invest it, fwid foy 
many other purposes yet to be di^'covered; but in the Botamrt 
Qeionif the lower leaves are too narrow to cover the bud, and th" 
is wholly left to the vails. In the Potamogeton natans, when 
the water happens to dry up, the air-vessels by degrees lose all 
their beauty; they contract in such a manner as soon to become 
merely eoiniiioti vessels, and then tiie plant carries the appear* 
ance of a Planlctgn. Having found one last summer, J shcfuldi 
not have known it to be a Potamogeton, but for the observation' 
of Linnoens, who had seen and mentioned the alterations thaj( 
sometimes took place in the species. This is remarkably tlm 
case in many of the semi-water plants, which, instead of decaying 
for the want of water, become land plants, by lasing or contracting 
their vessels, particularly the Fermtica Scutellaria, and some** 
times the Bcccabunga, 

The Stonge itlca that water plants perspired, I think I 
shotdd hot here have shown to be false, as 1 flatter myself that 
what I have already in foi iiier letters pioved, is so plain and evi¬ 
dent to common sense, as to carry conviction to every breast that 
seeks it: but as the mistake originated in land plants, hy figures 
(wfliich in reality resembled any thing rather Iflian a mlM»le pf' 
water), and as water plants are almost divested of hairs, retorts, 
or any appearance resembling them, it is proper that I should 
show what was taken for perspiration in water plants, A very-^ 
light species of Conferva, hardly to be distinguished by tiie nakfd ' 
eye, very frequently covers the floating leaves of water plants, a^ 
betweeu its pellucid and slender hairs the water is necystsiutly 
detained; the bubbles of oxygen, continually flowing fromtll^a 
leaves, ate caught in its diminutive meshes; and the plant, thus 
situated, appears coveted with diamonds, which when swept off 
by the hand, the hp IfaMgjCT imprismied air disappear^, but the 
water {jdkt cause of .the phaenomenon) still remains mtk the Om» 
ferva, as &xkapparent proof oi the perspiration; it being supposed 
to proceed from the bubbles. But i have so often € 9 iamiaed the ' 
whole placed a large m^nifler over the leaves 

. • PkilusophicalJournal. 
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it blows, it is covered with a treble vail to defend it from the in¬ 
fluence of the element; and this defence it loses not till after it 
has risen above the water. All the species seem admirably to 
coincide in every j)articnlar. We have a native in this country, 
w'here thfr nights are colder in proportion. What reason, then, 
can possibly justify such a vai iation ? Prosper Alpiuus cinkavours 
to prove that the ISlt/nipficea l.ofn.s is in every respect the same 
as a common iily, and adds that they all e<jually sink at night. 
Now we know this to be .a nnsUike, as n()t one of the species 
flowering in England does so: but tlic’'.' is aiiotlier reason that 
.makes me suppose the observation of I'heoplirastns unrouiKied ; 
there is no mechanism to draw the })lant hastily under the water. 
I have now for some years dissected plants, and I n''vcr yet saw 
a purpose of any kind clfected without a ^cry visildc means to 
produce it. A stalk never bends, a leaf turns, or a eorolla twists, 
without the muscles presenting themselves in a prf>per way to 
efieet the purpose required* If the interior of the stern had been 
found with spirals sutfleient to raise or contract it, 1 should liave 
credited the account. The Ruppin mnnlimoj v/hich di.nvs un¬ 
der the water soon after'fructification is over, liai a f.talk formetl 
with prpper mechanism to tWJt thus. In the f^nlisnoia spiralii 
there is also an evident df its being made to be tirawn un¬ 

der the stream ; but eV0‘h l^ tkese two plants, they lemain above 
the water tjjll after thp .fiieuctffication is past. That the flower 
closes at night, and lays its head on the water, is certainly true ; 
but this is also to take care of the stamen and jiistil; it is the 
general watchfulness of Nature to perfect that w liich is to itj.sure 
the safety of the future sced^ gud even the lying down of the flower 
is to prevent the dew from entering where the petals close, lest 
it should hurt ahd explode thie pollen too early ^ for, at a certain 
time of its fcM’mation,, it, btj^ts immediate!)’ on water getting 
through tl>e stamen, (if not ripe enough) quite in- 

^apdble of performing its. part'iVi the fiuctilication of the seeds. 
This very ca^e seCms to contradict the fact advanced by Theo¬ 
phrastus. But may I be so daring as to hint that neither Greeks 
nor Romans w'ere verwpiethodiem m their accounts of the pha^- 
nomena oftiaturc? And though this Jamous Grecian thought 
to be one of the most exact in whatever lie records, yet his 
eonsuming stone, which lie says'llestrdVed in forty days all but 
the bones Cl the body'* laid in it, apd turned to stone the shoes 
tind every other different material placed in that repository, 
shows that he believed that which he never took the trouble to 
investig^e. As to Pliny, he credited that stones brought forth 
young; and he repeatedly mentions several sorts of firs that liad 
tap-ioots six cubits in length; though there is but one species of 
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fir tliat has any tap-root, and that, being the deciduous Cyprus^ 
and an American tree, could not be known to him. I merely 
mention this, not to detract from these great authors, but as 
lessening the ce rtainty of the evidence^when placed in opposition to 
areal lato of nature, from which we haveraa yet seen iif) ifariation, 
JBefore I close tins paper, I cannot l)Ut mention a circumstance, 
though irrelevant to the subject, which proves, I hope, the accu¬ 
racy of my oh.servations in this rc'>pect, and has given me sorhe 
confidence in them, as agreeing v.ith those of so distinguUhed a 
philosopher as Mr. Leslie. I observed in one of my,, letters hist 
year, that w'heu I placed the spiral wire suddenly in any degree 
of heat, its motion was all by impulses; whenever I breathed 
upon it, or exposed it to the focus of the solar niicroscojre, its 
r tarts were couvn!-ivc : now Mr. Lefdie in liis description of his 
new Atmometer, in wiiich he gives so curious an account of thb 
manner i;i which heat is coiiiinuiiicated to water and odours, 
<d)servcs, that it ii by pulstition. I suppose, therefore, that it is 
the heat which t cc.u.lons the motion in the delicate muscles of.thfc 
spiral wire, and not any action jicculiar to itself. I am, sirs. 

Your obliged servant, 

(’i)v.irv«:uf, Jan.! i, la.'4. Agnjjs Ibbetson. 

__ I 


P. .S. In cutting tlic larger buds I divided the last cover (fig. 5. 
K E): it is the one generally iiiHated .with air, and it now looks 
like a calyx; hut it is only a vail to protect it from the \vatcr; there 
were tim e Innls, and they w’ere cut in halves, but I could notsJiow 
them. At the iiipidc there was such a confusion I could make 
nothing of it, except that neither pollen nor seeds were yet there. 
The moment the sec<U enter, or the pollen gets into the stamen 
(the latter particularly),i\\Q parts iafiate, and are mych larger at 
tiiat time tlian they ever are aftenwd.s. It is impossible, there¬ 
fore, not to be sensible of the mp^ent in which it is done, if ike 
fotver or bud is dluided; for all iim confusion before, and beduti- 
fnl regularity succeeds. I shall soon give a view of the butls .i|i 
every different stage, viz. in the root, in the steyn, and jast befofe 
Ldowing, whicli will elucidate this subject greatly. But it regmr^s 
such nice instruments of direction, parUeularly very sha?j) and 
pointed scissars, that I any 'waiting for, their formation, I have 
before given the %m of the in fig, 2. Journal 144. 

There are but three!$^ts> an^ it 1$ only tile .shape that diffisrs.; the 
interior parts and the mechanism are the same in all. (Fig. 6) 
are the water vessels in the Menyanthes. This is the sort Mirbel 
di.s8ected, I fanof ^ lie says, “ Ce ne sont pas dcs petit?^ utridulcs 
com me ie disent la pluspart des autem?, inais un^ menilrane qui 
ne d^doublo; cn quelque sorte poua former des vuides contigues 
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les unes aux autrcs/^ This is admirably describing them. I’ijosc 
in the water-lily are round as in fig. 2. in the Journal just men¬ 
tioned, and the square sort are found in the vail of the same plant. 
The water-lily is in the present print. (See fig. 5, GG.) 

To I^^fsrs. Nicholson and Tiilocit. 


XX. j4n /Attempt to delermlnti the dejinite and simple Pro* 
portions^ in which the cunstitnent Parts of nnor^anic Sub¬ 
stances are miited with each other. By Jacob 1>si!v/elius, 
Professor of Medicine and Pharmacy^ and M.R.A. Siu 'k- 
holm. 

[Continued fioin p. 51.J 

2. Alumina, 

In order to be able to determine the quantity of oxygen con¬ 
tained in alumina_, 1 dksolved some of this earth, which had 
been precipitated from alum by caustic ainuionia, in sulphuric 
acid; and when the acid would take up no more (jfit, 1 hilercd 
the .solution, concentrated it by evaporation, and precipitated the 
neutral salt from it by the addition of alcolicl. The precipitate 
was well washed with alcohol, in order to separate any iiucoin- 
bined sulphuric acid which might accidentallv he present. The. 
•fait thus prepared had completely the taste of aluui, Init the taste 
was much stronger. In order to drive off the wat(>r, 1 lieated it 
in a platina crucible over a spirit lamp, and weighed the crucible 
from time to timej when it h.- 1 no more of its \.vight, I con¬ 
sidered the salt as free from water. It melted, swelled up, and 
exhibited the appearance of alum; at last I was obliged t<i force 
it down into the crucible, in order that the heat might be able 
to penetrate it uniformly. The dry salt a})pearwl not to be so¬ 
luble in water, and in this respect resembled the dry .sulphate of 
the protoxide of iron, the dry sulphate of magnesia, burnt alum, 
other salts. But with the assistance of heat it was by de¬ 
grees completely di.'^solvcd. 

I ignited 10 grammes of this dry sulphate of alumina in a 
platina ciueihle, as long as they lost any weight from the extri¬ 
cation of sulphurow' acid j they left behind 2*9934 gr. of a loose 
white and light alumina, Tins salt, the dry sulphate of alumina^ 
must therefore consist of 

Sulphuric acid .. 70*066 100*000 

Ahinmia. 29*931 42*722 

And if^42*722 parts of alumina contain I9*9G of oxygen, IQp 
parts must contain 46*726. 

In order to prepare the hydrate of alumina, I first attempted 

to 
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to separate tlie earth from alum by adding ammonia in excess, 
lint in this I could not succeed; for^ when I burnt tlic alumina 
tliiis obtained, it always aMbrded first w'ater, and then sulphurouf 
acid and oxygen gas. fhaiseqnentl^ nluinina forms with the 
sulphuric acid an iiisoluhlc subsalt, which is hut imperfecUy dc- t 
composed by utumoiiia. 

1 therefore tt>ok the alumina which had been freed from sUl- 
► phuric acid by complete ignition, dissolved it by long digestion 
in nitric acid, and piccij)italed it by adding to the solution caustic 
ammonia in exec^^s. The gelatinous earth was well washed on a 
filter, and slowly fbied in the sun: when dry, it was rubbed to 
a fine powder, again <ligcstcd with w'ater, in order to separate the 
nitrate of ammonia, once more dried, and ignited in a small glass 
retort. At first jmre w^atcr was evolved, but it was followed by 
a (piuiitity of nitrons acid vapours, which could only be com- 
pk'tcly cxj)ellcfl by a wintc heat. Consequently the nitric acid 
])osse‘'ses tjie Svnmc property :is the sulphuric, pf afFording With 
alumina a sub^alt, wbicli is not completely decomposed by am¬ 
monia. The ate nj'alumina has a considerable resem¬ 

blance to the gelatinous .silica, or to a stiff decoction of starch, 
and is easily oi)tcrmcd by rubbing unbunit alumina with a little 
nitric ai i<l; the mixture exhibits after a few moments an inflated 
starch-like mass. 

1 now dissolved alumina in mwiafic acid, precipitated it with 
ammonia in great excess, and digested the precipitate for six 
hours with the solution, w!;ich reinaiued strongly alkaline. The 
earth, cvlien taken out of the filter, and Well W'ashed, was dried 
ill the sun, finely powdered, and again exjiosed to the sun for a 
day. Wlien ignited in a small retort, it afforded nothing bufe 
water, although a small portion of the earth itself was carried up 
with the water, nnd was collected like a fine dust in the receiver. 
The loss was soineivliat incicased by this circumstance. 

This com pound of fwd alumina left Gd‘932 percent, 

of earth, which, being dissolved in nitric acid, showed no signs 
of sulphuric acid when examined by the test of a salt of baryta. 
Consequently 100 parts of dry alumina had l>een united with 54 
of water: and this water contains 47*05 parts of oxygen : the 
alumina, on the other hand, as' vve have seen, contains only 
4(i*72(). I cannot insist on the perfect accuracy of either of 
these determinations; hut both of them are sufficiently near to 
the truth, to show that alumina, like the bases of salts already 
mentioned, is capable of combining with a cpiantity of water of 
which the oxygen is ef/7ta/ to that of the earth. 

Alumina, after ignition, attracts moisture very rapidly from 
the mr, but retains it with a slight force; and the quantity de¬ 
pends on the hygronietrical state of the air. The waniith of 

the 
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the sun is sufficient to expel the greatest part of this w’ater; and 
if we heat the alumina on a sand-bath, the whole of it is driven 
off; wliile the water in the true hydrate requires a red heat in 
order to be expelled. After some days, 100 parts of burnt 
alumina had absorbed 34*5 of water in an atmos])here saturated 
w'ith moisture, hygr. 100°. Of this water it lost in a few days 
18*5 parts, wlien the hygrometer stood at and the thermo¬ 
meter from 22* to 25° [72° to 77"]; and its weight then ic- 
mained stationary. It may be (juestioned in what state of coni- 
bmation this water was retained : certainly not in the same as in 
the hydrate, 

3, Silica. 


The silica, which is separated by .acids fiom the li/j?tor 
contains, after being dried, as is v.ci! known, ;i considcrrible 
quantity of w'ater. 1 found that it r-iude no dilieit-nee whether 
I employed silica that was precij)itatf'd at once, or that was first 
separated in a gelatinous form. 


Three portions of silica,, which I liad obtained by different 
analytical operations, were dried in the same saucer on a sand- 
bath. When I ignited^hem after some lioms’ exposure to this 


heat, they all lost a quantitjt.pf water, which varied from 11-2 to 
11*3 per cent. ’ 


' The exi)eriments upc^;4he ignited .'ilumina, and otliers upon 
the oxide of tin, which shall hereafter relate, determined me 
to repeat these experirn^ts at a subsequent time. I found thi.t 
the oxide of tin, whbh.dried in different temperatures, retained 
different pn^ortldj^s,of water. I' therefore weighed a portion of 
silica dried in air, and dried it again in a sand heat: 

the loss amourtted|t0fi26*8 per cent. Being left in the scale, its 
weight increased I then dried it again very thoroughly, 

and ignited it; and X f^nd the loss 14*2 per cent. It formed 
little transparent'grains, which lost nothing of their transparency 
nor of their form lgint)on« It seems, therefore, as if the water 
retained by the fiill[ca.'>'i^qre precisely in the same state as that 
which ignited alufftini^> absorb from the air. 

I had entertained hopes being able, to calculate the quan¬ 
tity of oxygen in silica, from. tl)al/;of. the v^ater retained in 
combination with it in a dry form; amtd tke agreement of the 
three first experiments jvith each other.m^e me suppose, that 
silica probably contains four times as mudl); bstygai as the water 
combined with it; and in this case the quantity would be 45 per 
cent. But 1 no longer place any dependence on this mode of 
determination. It may perhaps be possible, at a future time, to 
ascertain the composition of silica from its combinations witb the 


fluoric acid^'or wdth the alkalis and the earths. 


, 4. Oxide 
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4. Oxide of Iron, 

Tl«e experiments of Mr. Liodbeck have for some time made it 
known in Sworlcii, that the yel'ow or brownish ore of iron called- 
Meadow ore, “ UasemT/,” conhiius the oxide in the form of a 
hydrate. My friend Mr. Iliinsmanu of Cassel [now Professor 
of Tocbuolo^v :it (jottiiifj;cn, G.j wrote to me some months since 
that he had made the same remark, and l.ad found from 19 to 
21 per cent, of water in this hydrate, but considered the former 
number as th.e more correct. In this case the -vater would eonr 
tain a rpiaiitity of o\yij;en amounlinfj to two-thirds of that of the 
oxi«le of iron j or the water would contain as much oxyjven as had 
lii'cii required i-'r convcrtiiii^ the (fiven ([uanti*,y of ix’on into a 
protoxide. Although this dtH's not ag^ree with the laws which 
have been laid down, it is evirlent tliat this latter view of the 
Mibjcct may lead to very iiiifnictive consequences; and I was 
induced by it to :idd to these investigations the examination of 
the hydrate of the oxide of iron. 

Mr. Liedl)e< k had found, in the ores which he examined, 
2->’8, 21’1, or 2.1 per cent, of volatile substances, of which water 
constituted al)out 20. Together with theoxide of iron, he found 
mechanical mixtures of sand, clay, silica, and so forth, which 
being deducted from the oxide, left from 60 to 62 per cent, only: 
and this portion of pure oxide contains much oxygen as the 
water combined with it. 

I now examined some foreign specimens of this dre, and found 
in it 14-4, l.‘M, H-f>, ... j)er cent, of water, accordingly as the 
ore was dried in the sun, or in a sand heat. The ore was not 
magnetic bei'oro ignition, but became more pP lesf so after igni¬ 
tion. Hence it must have contained a little combustible matter, 
which must have increased the loss by ignition. When the oxide 
Avas dissolved, after ignition, in muriatic acid, it left behind a 
little silica, swollen up into a semi-gelatinous form, which conse¬ 
quently appeared to have been chemically united with the oxide. 
But the admixture of foreign substances was such as to render it 
impossible to determine the composition of this triple combina¬ 
tion of water, silica, and oxide of . jlrbrf, * 5 tith so much precision, 
that the result might be of the least utility as a basis for calcu¬ 
lation. 

I now examined the yellow mass which is formed on weather¬ 
ing pyrites, and which' 1 had often found to be free from sulphuric 
acid. The specimen taken from one piece lost during ignition 
17*5 percent.; from another 12 only. Both contained silica, 
and the first I afterwards found to exhibit traces of copper. 

I then prepared .‘^ome hydrates of iron, by decomposing the 
{sulphate, the nitrate, and the muriate of the oxide, with caustic 

ammonia. 
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ammonia. All these solutions afFonled however a mixture of 
hydnite and subsalt^ from which iieat expelled first some water, 
and then some of the acid. The iiruitcd hydrate lost in these 
experiments from 27 to IS'.j per cent. 

I next dipfcsted the precipitate obtained from,the nitrate with 
a great excess of caustic ammonia. The hydrate, when waslicd, 
and dried in the sunshine, now lost 22* lo percent.: the fluid 
which escaped, was not ])iirc water, but a strongly ainmoniacal 
fluid. I had not therefore yet ol)taiiied a pure hydrate. 

Two years aud a h.^lf bcii.ii’e, when 1 was examining the iron 
which contained silicium, I had left about 20 grammes of this 
iron, moistened with water, to oxid.ile Npontaneously. Ihit the 
‘ mass assumed by degrees a .sohcl eousi-jt-.mfy, and even afier the 
expiration of this time, was not comjiletely oxidated throughout 
its substance. Nqt being able thevetore to eniydoy it for the 
analysis of silica, as I originally inlciided, I collected aud dried 
a quantity of the yellow ochre that was formed on it: I)ut acci¬ 
dentally this substance was placed, with others that were to be 
dried, in a sand heat, and here in all probability lost a jiart of 
the water that was chemicdly combined with it; for the liydAitcs 
of iron siqiport but little beat, without assuming a darker colour, 
and losing part of their water. By ignition, its weight was 
further diminished 10 per cent. Tlie red oxide tiiat was left 
cuntaiued S'2 per cent, pf silica. I wa-s therefore woiking again 
upon a triple combination of silica, oxide of iron, and water. 
'I’he quantity, which I had to employ for this cxjjcrimcnt, was 
too small; and was already consumed, so tlui» I could not ex¬ 
amine this preparation of iron with greater accuracy: but it was 
evidently ,an artificial coinhination resembling tixe foreign ore 
which I have already mentioned. This ore will undoubtedly be¬ 
come the subject of further investigation, and the comparative 
analysis of the artificial triple combination, obtained by the oxi¬ 
dation of iron containing silicium, will perhaps be indispensable ; 
for the ore is mixed in various and inconstant proportions with 
dust, and with diflcrcut earthy substances, so, tliat it can afford 
no certain results. 

It is also obvious fr<m| what has been. related, that it it diffi¬ 
cult to obtain a perfectly pure hydrate of iron, since the oxide 
combines, at the moment of precipitation, to well with acids as 
wdth ammonia, according to the degree, of ^excess in which this 
alkali is present. 1 therefore allowed some iron-filings to be oxi¬ 
dated in pure water, which I changed daily, and collected the 
lij'drate. After .some weeks I had olitained ^Ough for an ex- 
pcriiiicnt on a small scale. I dried it in the sunshine for several 
day^, and then ignited it in a platina crucible. It left: 85*2 per 
cent, of red oxide, which was partially magnetic j a direumstance 

which 
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I attribute to some carbon contained in the Iron, which 
was mixed with the hydrate. I'his quantity of oxide contaim . 
*2()' 12 parts of oxygen, an<l the water combined with it 13 part*;. 
Consetiiiently in tliis ex|KTiinent the oxide contained twice as 
much oxygen as the water. 

But in order tliat this proportion might have more than a single 
experiin'Mit for its support, 1 took .some iron which contained 
less carbon, choosing for this purpirse some harpsichord wife, 
u. iO ; 1 sulFercjl it to be oxidated in pure tvater, which was d^ly 
changed, in contact with a plate of platina, which accelerated tlie 
oxidation. After some weeks, 1 had again collected enough fo? 
examination. This hydrate, dried for several days in the sun¬ 
shine, had a very light orange yellow colour, and left after igni- ' 
tion a line red oxide, not at all magnetic, which amounted to 
S/>*5 per cent, (’oivequcntly in thiy experiment the hydrate 
had contained 14-5 per cent, of water, which confirms the pre- 
ci (ling experiment: and "'o «ce fhat the hydrate of iron, which 
forms on iron in water, contains a quantity of water of Which 
the oxygen is ctpual to /tar//’that of the oxide. It is however 
probai)lc, as well from Mr. Liedbeck^s experiments, as from 
others whicli will hereafter be mentioned, that the oxide of iron, 
when in combination ivllh ollwr .mbstances^ is capable of taking 
up a (}uantity of water, of s'.h:ch the oxygen is eqv,al to that of 
tire oxide. 


. Oxide of Tin, 


'rcii grammes of pure linfoil were oxidated in a glass flask by 
means of pure nilrie ardd: the fluid was evaporated, pud the 
oxide igniied in the fla>k. It was of a light straw coloiU], and 
weighed 12-72 gr. In another experiment I obtained onlyi 2*71 gr. 
According to the former expeihnent, the oxide of tin cousistiii'of 

. Tin. I7H-(i2J 100-0 

Oxygen. i;21-38] 27*2 ' . 


It is a known fact that oxide of tin, prepared with nitric acid,, 
reddens litmus paper, but not after ignition. 1 thought at first 
tliat this might depend on some nitric acid adhering to it \ but 
when the water, with which it was waited, no lunger reddened 
the prqier, the o.xidc still possessed the property. It was (mly 
deprived of it by pouring on it a little ammonia ^ but the oxide 
now.forded, when ignited, water strongly impregnated witih 
ammonia. The oxide of tin therefore has as much right to tho 
denomination of an add as the tungstic acid, and the columbio 


acid, or rather the ^^taptalic” oxide. 

1 dried some oxide of tin, which had been well washed, but 
not treated ,with ammonia, ip a sand beat. It los^ by ignitiQiK 
6*6 per ceat. After same hours, when the sand-bath was con-> 

eiderabl^jT 
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^iderably colder, I repeate<l the cxpcriruent uIj.ji u part, of the 
«amc oxide, which had remained on the it no^ lost 

percent.: another portion, left for a lonoer tini.., lo^t lO-S per 
cent, by ignition, and the next morning, when cvevj thing had 
been completely cold for some hours, the i«.ss mnoin’.tc'! to i i>or 
cent, j the weather being in the mean time any (u i.jp and rany . 
It ia impossible to determine which of tliese CrperiitiCiits onghf. 
to be preferred; aftd altliough this oxid<s wliielj n^'j-roaclu"* ■ o 
nearly to the acids in its nature, when it retains the grcjitc .t 
portion of water, contains itself nearly Lwlec .'is much oxvgt n as 
this w'ater, still we can form no very decided conclusion from tiii^ 
circumstance, ‘ > 

It maybe hoped that siihiiar experiments on the water contain¬ 
ed in the oxides of titaniutri and taiitaliiini, on the. tung'jtic acifi, 
and other similar substances^ will lead ns to a more general ami 
decided knowledgeof the relation of water to these bodies, which 
ocowpy a middle rank between acids anil bases. 

But what are we to think of the attraction of a body for water, 
wbicli retains tliis fluid so slightly as to he overpowered by its ex¬ 
pansive force at a moderate temperature ? It inu;>t iiiaiiifestly he 
the same power that causes filtering paper lf> attract moisture 
from'the atmosphere, and somr*' .ie.s to become lieavier even 
during the operation of wri u.ug it, aiitl tluit exhibits the well 
known effects of hygioscop .'ul su’ Mimci w Whether this force 
differs only in degree fron ‘hat wliich i.s cliaraclciiiied by regu¬ 
larly de'fined-Hrelations bctvvc p the bfxli'.'s tliat arc united, or 
whether it merely consists in a modiricalion of superficial attrac¬ 
tion, I do not venture to decide. W'ith respect to the inodifica- 
tiemst of tlipe fbree of elective at>^ractIon.s, there still remains much 
for us*to investigate ; for example, in what the force which causes 
a jtait to be dissolved in w'atcr, in quantities d^ieudent on the 
tei njieititures, differs from the force by which the same salt is ca- 
pa'ole of rendering solid a greater or less quantity of water of 
CP/staliization. Between these (juantitios there is no determinate 
apid unalterahle relation; for salts, which contain no water of 
crystalli'/ation at all, may be very soluble h) water, for example, 
nitre, and muriate of pi^tass; while others, which contain it very 
eibimdantly^ are completely insoluble, as, fc^' example, subsalts 
laf iron andT copper, carbonate of magnesia, and some others^ 

. C, ComhinaiioTis of Water with Salts, 

Water of Cr^slaUhatmi, 

Saltf^ potass. In no salt of potass that 1 have exammed, 
the sulphmi&, nitrate, muriate, nor tartrate, haVe I found a trace 
lof watei^ o^ 'i^stallization. If these salts are flnely ptm'dered, 
aiud dried iii the sunshine, or in any other moderate warmth, 

they 
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they lose no more water Jurin^jr ij^nition. The nitrate of potass 
f>ives olF iryithe operation oxygen gns, nitrom acid, and lastly 
nitrous gas, hut does not afford a drop of liquid acid. The tar¬ 
trate of potass, precipitated with nitrate of the protoxide of lead, - 
afFordeil, lor 100 parts of the well dried salt, 155'7 of tartrate ' 
of the protoxide of lead. (’onse({Utntly, according to the awt- 
It'^is of this halt lately related, the tartrate of potass consists of 
Tartaric acid.. 38*09 KlO'O 

Potass. dl-dl 70*4 

Now 70’4 parts of potiihs contain 11*93 of oxygen, that 
with a very slight difference, the same quantity as thc^protoxide * 
ttf load that saturates l(K) paits of the acid. The slight difference / 
may depend on the unavoidable loss of a small quantity of tar¬ 
trate of le id in tlie experiment. Hence it is evident^ that' the 
tartrate of potass can contain no wat<»iof crj'stalliisation, 

'J’he siipertartrate oi potass, on the contrary, or the crystals 
of tartar, ciuitaiii'. water uf crystallization, which cannot heex- 
I>clled by heat. The salt citlploycd for tlie preceding experiment 
had bten made of pure tartc.ric acid tvith pure carbonate of poi" 
tass, and was tlicichuc f erfccily free from lime. I precipitated ' 
the rennuning poition of it with tartaric acid, I dried very care- ’ 
luliy the powuen'd preci]nl’i:e, and burnt 10 grammes of it in' a 
platina crucible. Tlie coaly alkalitie mass was carefully washed 
with muriatic acid,the n.v.ria'h- Milutiou dried, and the salt ignited* 

I obtained in one cxp<’Mi .oiu and in another 3*915 gr. Of 
muriate ot potass, i I'ou.Kt by another expcrinientf ais'li^'oUastou 
had alieady obseived With k q>i'et to the oxalic acid; thftt thn re¬ 
siduum of 10 gr, of <-iipi'rr..jtrare of potass, after igniriod) *w'as 
sutheieut to saturate lu cr. of tlic : so that thli^^ass ^ 

must be combined with twice as much acid in the supersalt as'in 
the neutral salt. Ibit the muriate, whie'u was obtained, answaia<t ■ 
precisely to 24*8 per cent, of pme potass, which must ccMise-** ' 
quentiy form tlie superacetate with 70*43 of tartaric acid, and 
the remaining 4*75 parts must be water. Hence the si^racetate , 
of potass consists of 


Tartaric acid .. 70*45 

Potass. 24*80 

Water. 4*75 , 

This quantity of potass contains 4*206, and the water 4*292 
parts oxygen •, consequently the water of crystaUizatioii in 
this salt contains exactly as muck oxygen as the base. But aince 
this water can only be expelled by the addition of a second base, 
and is exactly the same quantity as would have been ernnhined 
with the excess of acid in a separate form of crystallization, this 
salt may be considered as a double salt, of which water is the 
second base. 


Salts • 
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Salts of soda. While, ticcordiiK* to the c\pernnc! ts ^vhltll 
are heie related, the salts of pota»«s sciin in f*cueral to he with 
out water of ciysttilhzation, tlioic ol soda on the other h iid ton- 
tain It in abundance, but retain it \Mth a leij slight attraction, 
so that the gieatci numbtr ol them iall to ptmdtr in a dr\ at- 
mosphcic* Ilcncc it is very diflicult to obtain accurate results 
with respect to them, since it nmv CrtSily h«ppcri, lliat such i 
salt maji be^m to eruiuhle away ai tnc suilaco, Leioic it i diy in,/ 
the middle. 


Sviphote of soda, m pure civst^ls, was washed \Mih 'satci, 
pulverised, and in gieat mcasiue stp u itc d a|,ain froni »lu » atci 
OU blott'iig paper, thcnMiiod in a ]ncss tor twcnty-tuni hours, 
between several folds fd*frtsh blotting papei, and lastly diiect 
again by slow degrees^ and then n^nilcd, la a platiin ciuciblc 
111 this pioccss 60 granules lost 10 & in uciaht; consccpuntlv 
the salt contains doper ^6ent. ol ot ci\<>taii'zatun, and 

must ccxiaist of ^ 

„ Sulphuric at id. ^21 70 

Soda,,,. 10 24 

I- Now 19‘2^parts of saia^oontani 1 ^>6 o{ oxygcn$ and 56 ol 
water 49*df2j[i| so tlia^ oak tn waiei ol ciy*)taUi/atiou 

contains tbnw as much osm^cmi as the base. 

Acetate if sodkt. Ten grammes oi acetate or ‘oda, pow¬ 
dered* and dried ni the open air,. \\ lU n expose d to th' he at of a 
ataidi4iMth>^U into du«t, and lost 1011 gr. of then weight 
of the acetate W|lieh had e nuuhled tu e^ut, when 


pouied on it, die snlt was cfiied a> d igi itcd 
a;^fC^d^,^«S4of muriateCon cepicntlv the acetate' csl 
of I 

6I’C89 100^0 
' 36*311 6^a 

V*7r^ 


iM » 


N 

thf‘ 
much 



„ An dry. 
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tef liin^, contains 15*S9 parts of oxyr*ew, and the quantity of the 
lime contained in 100 jnuts of this salt contains 15*71 of oxy¬ 
gen. (^otisequently this analysis ap|X'ars toconnnn the fomier, 
althongli they do not agree in the last figures ; InU they show at, 
lea‘*r til,it the <]uantit> of oxjgcn required in u b.i-.e, by 100 paits 
of acetic acid, cannot hi* inaUTially diifercnt from these numbers, 
Mu/i'Ue ofammotiia. Ir appears from my analysis of this 
salt alicady iclated, that it collsI^t8 of , > 

IVluriatic acid.. 50*80 

Ammonia. 31*95 

Water. 17*19 

[Since lime detaches 31*95 per cent. o(anHHomacal gas fioin 
it, .Uid nitiateof silver indicates ^0*^(1 pef cent, of muriatic at*id<; 
the rest being water. &.] Pm in ammonia therer 

are I f*9‘' of ov) p'li, and in 17' 19 of water there are 15'17 of oxy¬ 
gen. ( oiiH'vaiouly the j%|^r of crystallization of this saft must 
contain as iiMich 0 Mgtn|^ii 0 base*. If the composition of water 
uuc asccriaiiH'il "'ith so* nitich certainty, that we could depend on 
th'* la->f decimals of t!ie d» teimin.itio% the result Would indicates 
Miiall erroi in the anal > s< s of the tnurifite of aflnuonhi, and it would 
Pjipcar that I h*ad found ^ too ammonti&iu it* But it Br* 
scateely uorth uhiic to attciopt t^li]^e,this correol^dhi and iii' 
othci dctcrininaijons, for instance,d the^^Uriatic acid, 
we cannot depend on t’i<* decimdsv hi^eve^ none of the 
anaiV’.es, nlncli I have published In this Essay, are j|»rfeetly eor-'* 
reel, except by aieident, sUl}.J^y;»ipplear to hit oe^r 

enough to the tiiith to HHoi|H^«tiiploy Ul 

the investigation of the pPOportimis ofaiUfttlljrW, It 

will only Ik possddc to undcf^^‘'the difiieult task idl digffiCfvering 
perfectlyeoii< It numerical expressions for these^prc^iortioh^^i^itk 
liettor prospects of success, 'wlien these |Sl^ 1ba*e be*ai '■Jhtc- 
viousl) so \»?eli established, as* tO allow tnf *to empby them witi^ 
ronfidence iii our analysesft, [!ti tjhia we d^ive suf¬ 

ficient cncouiagemeu^ the ei^mp|a'x)l astfoStpifiseOs wh^ 
would never have been 1|d >J)y obiervMl^^dne lo wonderful; 

jirecision which the' of'the''$<Sc^&i^as 8|^ailid!|^*4ftd Mr.• 
Ber/eliiis, if 1 am vu^ the of 

having been tlie firat that ha3 ottseifrefd the poaffmty fol¬ 
lowing a similar path ih chibrnical science, hqti!,*KOnmf|r> having 

pointed out this pi^t^ but of having alrea^ omi- 

siderahlc way in It, by the masterly has 

peiformed in tills investigation. G.J ^ ^ ‘T * * 

Of the nitrate of ammonia I have spoilt m 
tinuation of this Essay, which related to p^eatura- 

tion qnd the true composition of the nitiie achij,;«j^,li^aiire there^ 
fhown that, like the muriate, it contains a qUanti^ of watqr 
Vol. 43. No. 190. i'eh, 1814. G bf 
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of cryatalllzation of which the oxygen is equal to that of thd 
babe. 

Sulphate of ammonia. I had mixed 10 grammes of dry sid- 
|»hate of ammonia with 30 gr. of caustic lime in a small glass 
retoit^ and then completely filled up the bulb and the neck of 
the rctoit with lime. 1 fitted to the mouth of the retort a small 
glass tube filled with caustic pota'-s^ and then heated the bulb 
slowly till it w<i.s completel) ignited. When no more ammouiacal 
gas escaped through the opening of the tube, 1 withdrew the 
heat: the apparatus, when cold, had lost 2*26 gr. of its w’eight. 
In another experiment it lo**! onl) 2*25 gr. Nt)w since the am¬ 
monia must saturate a quantity ofsiilphuiic acid which contains 
three times as much oxygen as itsolt, tliis salt must consist of 
^ Sulphuftc acid. .’>3*1 


AnimoniMfv. 22*6 

Water ... . 21*3 


This quantity of water contains 21*444 of oxygen, and die 
ammonia, according to my detci mination, 10*6; and 10*6 x2 = 
21 - 2 . ■ 

In tliese. experiments it is very dilficult to drive out the am-* 
*inonia completely, for a small portion of it almost always re- 
' mains in the water w’hich is condensed in the lime and the po¬ 
tass, But w'e see from the experiment, tliat in this salt the water 
of cry'stalliisation contains’as much osjgcii jws the base. 

The oxalate of ammonia exhibits the singular spe(*i.icle of an 
ammouiacal wk fidllpg to pow'd^ Accouliug to some former 
expelim'6tits,The Icfes of weightjUwig this eilloieseencc should 
amount to’ 16 P 9 r cent. But ^IHIP^al exjierimeutb I never ob¬ 
tained a’j|l|f!reater diminution tliairl^*7.'5 i>cr cent. If now 100 
part^ ^'^’oxalic acid saturate a base wh'ch contains 21*2 paits of 
oxy^A, the salt must be thus constituted: 

Oxalic acid. 59*37 

***' Ammonia. 26*83 

Water. 13’75 

This quantity of ammonia contains 12*586 of oxygen, and the 
water 12*134. We may therefore assAne it as <lemonstrated, 
that the base and the w’ater of crystallization in this salt contain 
equal quantities of oxygen. The ^-ariation certainly depend* 
only on some slight errors in the experiments. 

Mtfriate, of batyta, fSeventecn grammes of finely powdered 
muriate of baryta, diied in the shade, lost 2*505 gr. of their 
weight, when ignited in a platina crucible. Consequently the 
crystallized salt consists of 

Muriatic acid .... 23*349 

Baryta.. 61*352 

Water. 14*799 
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This quantity of baryta contains 6'495, and the water 
parts of oxygen. But 6*495 x2^ 12*99. The water of cry-, 
itallissation in this salt contains therefore itvice as much oxygen . 
as the base. i 

Sulphate lime. From the analysis of ciystallized gypsittn, 
described by Bucholz^ we know that it is composed of the fol¬ 
lowing parts: 

Sulphuric acid.... 46 

Lime . 33 

Water. 21 

This quantity of lime contains 9*29 of oxygen, and the water 
18*53. Now 9*29 x 2 — 18*58. Consequently the water in this 
salt contains twice as much oxygen as the base. "" 

Muriate of lime. I had collected'■iind put by some years 
ago a ((uantity of <ine crystals of of lime. I pounded 

them quickly, and dried them bet^en many folds of blotting 
paper, several times clumged, in at*ptesSf until the salt communi¬ 
cated no more moisture to tlie paper. 1 weighed 10 grammes 
of the salt thus dried. In a well-stopped glass flask, then heated 
them in the same flask open, and lastly ignited tlieni. The salt 
had lost 49*60.'! per cent, of its weight. The crysitallized muriate ^ 
of lime is thercfo»*c thus constituted t 

Muriatic acid ,. 24*686 ^ 

Lime.. 25*711 ' -i;, 

Water... . 49*0^^ f;-' 

Now 49*603 parts of contain 4^^4 
25*711 of lime, 7*24 ; ang|b X 6=43'44.' easy to see 
that a small excess of wat^^uld not here bis Con- 

secpiently the water of crystallization contains six thhl^-aiLjnuch 
oxygen as the lime. *4^ ‘ 

Sulphate of the protoxide of iron. Ten grammes of the sul¬ 
phate of the protoxide of iron were very strongly heated in a g^s 
retort, but not raised to a red heat: they lost 45*4 gr. of wateiC, 
This salt consists therefore of 

Sulphuric acid. 28*9 . 

Protoxide of iron 25*7 

Water ....... 45*4 

The oxygen of the water amounts to 40* 16^, and t^at of the 

protoxide to 5*8 ; and 5*8 x 7 a*40*6. Hence we jsge that the 

water of crystallization of tliis salt contains seven times much 
0 

oxygen as the base. .. ' 

Sulphate of the'protoxide (f zinc. Ten grammes of this 
salt, being heated over a spirit lamp in a platina crucible, lost 
36*45 per cent. But since the dry salt consists of 49*52 parts 

G2. of 
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of siilplinric acid ami 50*48 of the base, it contains^ when cry-* 
stallizedj Sulphuric acid .... 30’0()5 

Protoxide of zinc .. 32*585 
Water. o()*450 

'The base contains (r39, and the water 32*15 parts of oxygen; 
but 0*30 X 5 =31*95 : con.s(*(piently the water contaiiw //le times 
as much oxygen as tlie base. 

Sulphate of the oxide of copper. Ten grainnics of tins salt 
in crystals lost, when drieti to a powfler o\er a sjjirit lamp, 30*3 
per cent, in weight. I’lic crystallized sulphate of the oxide of 
copper consists therefore of 

Sulphuric acid .. .. 31*57 
Oxide of cojjper .. . 32*13 

Water. 3()*30 

since, according to tfic correcteil analysis of the sulphate ofbaryta, 
5 graiuiues of the .sulphate copper consist of 2* 477 gr. or 49*55 
per cent, of .sulphuric acid, and 50*15 percent, of oxide of cop¬ 
per, or 101*82 parts of oxide of copper for 100 of.s'iiphmic acid. 
The oxygen of the oxide of copper, being compnlcd ct 21*5 per 
cent, amounts to 0*32, and that of the ^vati-r to 32: hut 

0*32 X 5 = 31*6: so that the water of crvstallizatiou contain* 

* • 

Jive times as much oxygen as the base. 

Nitrate of the protoxide of iimutfi. 'rcu grauunes of tin* 
salt, crystallized, and dried in tlic air after he!tig powdered, were 
heated in a small retort to completr* ignition. They ahbrded in 
one experiment-Sf43, and in another 5*12 gre.mmes of liquid 
nitric acid, not'sriit^ing. Con.sequ^tly thi.s snlt rmtst contain 
more water |han ii sufficient to tlie acid in its highest 

state of'iioncentration. Accordin^W the very accurate experi¬ 
ments of ^1r. Lagerhjelm, the protoxide of bismuth contain* 
10*per cent, of oxygen; 48*8 parts must therefore contain 
<4^9434, and must consequently saturate 33*7 parts of nitric acid, 
{j^nc'e 100 parts of nitric acid .suppose 144 of oxygen In the base 
V^ich saturates them. G.] The remaining 17’5 jiarts, which 
make up the 100, must have been w'atcr. But these contain 
15*4 of oxygCTi; and 4*9434 x 3 = 14*83, We occ. therefore 
that, according to this experiment, which cannot be very accurate, 
from the readiness with w*hich the atinosphcncal moisture de- 
compases the salt, the water ol' crystallization must contain three 
times as much oxygen as the base. 

Conclusions, 


I consider these examples, for which salts of so different na¬ 
tures have been selected, as sufficient to demonstrate the law, 
tliat the oxygen of the water of crystallization is always an in-. 

tegral 
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multiple, or, as in tiio cases of the citric acid, and the 
siibcarbonate of the oxide of co])per, an integral subnniltiple of 
the (»xv';on of the base.” 

If v.'c comuare tlie oxmjcii of the water of crystallization with 
that of the acid, ^^'e do not ahvay* find the same law observed; 
tlius, in the snl])hato of soda, for example, the oxygen of the wa-* 
ter of crystallizatiou is to that of the acid an 3J- to 1, and in the 
sulphate of ammonia it is v <»f that of tne acid. Hence 1 have 
been led totlie following rule : “ In combinations of several oxy- 
geni/.e<l Innlies, the oxygen of die component part, wbicli con- 
tiiins tbe least of it, is an aliquot part of that of each of the 
other component parts.” 

Hut may not wc discover, in combinations of this kind, a pre¬ 
valent component part, of tlie oxygjeu.pf which, although its 
([iiantlty may not be the smallest, tli^yt^of the other parts must 
be niulti})les or snbmultinles ? If,' for example, in a subsalt, the 
acid contained ono-third, and the water half as much oxygen <'is 
tlie ba-.o, the oxygen of the two former w'onld stand in a regular 
relation to that of the hitter, which might be regarded as thp 
prevalent component part j but the oxygen of the w’ater would 
not he a multii>le of tliat of the acid, winch in*this case would hp 
the least of die three. Among the few substances W'hich I have 
had occasion to examine, 1 have met with no instance of this 
kind : but it doc-! not follow that tbe latter view mav not be a cor-, 
rect one. Since bov,’c \ or every combination d^^ids on the whole 
^m of the attractions of eaelnpf its eompbhfcuf parts, the former 
mode of representation appiMB^ ine to be the more pi^mble. 

I confcNS that we have al^esent too little experieu^.^to be 
able to set up such iiiferciiecs as demonstrated laws. Bift'-we are 
obliged to adopt them at least as temiiorary suggestions, ii^cn.der. 
to our advaneeiiiciit towards a more certain theory; and .i; 3 K 9 a,s 
convinced that all the opinions which I have' here expressett)!^ 
in general be confirmed as truths; although they may requui^^ 
numerous corrections, in proportion as more and more of the in¬ 
finity of niatter, which has hitherto eluded our researches, shall 
be made k^iown by future investigations, 

[ fi) be cunlniui’d.j 

XXI. New Outlines of Cliemical Philosophy . By Ez, W.4LKBE, 

itlsf/. of Lynn, Norfolk, 

[Conliiiued from p. 

Combustion, 

There are very few bodies in nature, that do not contain either 
thermogen or photogen. All those bodies which are called com- 

G 3 bustiblei 
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btistibles contain the element of lightj which I have been induced « 
to call photogen to avoid the use of ambiguous terms; and all 
thase bodies^ which are called supporters of combustion, contaiit 
tlje generator of heat, called therniogen for the same reason*. 

These elements may be made to unite and produce combastion. 
Of increase the temperature of bodies, by various means, as ; Ist, 
by friction; 2dly, by ])ercussion; 3dly, by pressure; 4thly, by 
mixture; 5thly, by increase of temperature j and 6thly, by the 
functions of living animals and vegetables. 

Thermogen and photogen iri a condensed state, as in a charged 
Leyden jar, have .so strong an attraction for each other, that they 
will pass through any of those bodies called conductors, to a very 
great distance, to be united. But, when they are united to pon¬ 
derable matter, they will remain mixed together for ages without 
producing any effect; bitfjis soon ivs they are brought within a 
certain distance of each diner, rvhich may be i;allcd their striking 
distance oi’ their sphere of action, either combustion takes place, 
or the temperature of the body, in w Inch they meet, is increased. 

The following explanations of some well known experiments 
will tend to show tlie importance of a theory founded on fads. 

Experiment 1., In a Mdhioir read to the National Institute of 
France, M. Biot announcje^ the important fact, tliat a mixture 
of hydrogen ami oxygen gases may be made to explode by me*» 
chanical compression only, independently of the electric spark. 

Explanation, ■ Oxygen and: hydrogen gases would remain 
mixed together,length of time, witluait combining, the 
thermogeft and plidtogeii whic^|i|y contain being kept at too 
great a distance by their bases'by mechanical compression 
drt|y, forced within thelf Imking distance, and light and 

produced on the same principle as combustion is pro- 
by discharging a Leyden jar. 

,/Experiment 2. “Take six grains of oxj'genizcd muriate of 
;j^tass, and three grain.s of ficiir of sulphur, rub tlw'm together in 
^ mortar, and a smart detonating noise will be produced. Con¬ 
tinue to rub the mixture hard, and the report will be frequently re¬ 
peated, accompanied with vivid flashes of light. If the same 
mixture be wrapped in paper, laid on an anvil, and smartly struck 
with a hammer, the report will be Idu^ as n aat is usufilly pro¬ 
duced by a pistol.” " • 

Explftnatinf). These experiments^iniiy*'' be explained on the 
same principle as the last. The two ingredients, though mixed 
together, produced no effect until the th’eniix)gen in one of them 
and the photogen in the other were forced into union, by friction 
or ^rciis.sion. Ahd on the'samc principle the effects of many 
pthef fulminating substances niay be explained, 
y * See page ^3, 


Experiment 
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* Expc) intent 3. If an ounce of stror^g nitrous acid be mixed 
with about Ivalf its weight of sulphuric acid, and poured into a 
little oil of tur|>entine, the whole will immediately burnt into 
flame.” 

Explanation. The thermogen and photogen contained in 
these fluids cotniiig immediately into contact, flame is produced 
instantaneously, without any mechanical force or increase of 
temperature. , 

Now, from this experiment it appears impassible that water 
should be a compound of (►xygen and hydrogen; for, if it were, 
these two principles of coinhustion would burst into flame like 
the acid and the oil. But no pressure, no increase of tempera¬ 
ture, nor any union with combustible matter, can produce a sii^- 
gle spark of fire from water. In short, nothing combustible i« 
found in its composition. 

Experiment 4. Combustion may al^d^ generated by friction. 
Two pieces of hard wood, being sm^idy rubbed together with 
great pressure, will soon burst into flpioe. 

Explanation. The first increm^ip^.j;^ caloric, by friction, ia 
excited by a portion of the thcrmog^.jra tbe air being forced into 
union witli the photogen in the and by continuing the 

operation, the temperature of the iiij^j|i^able principle of the 
wood is iucrcascil till flame is produc^i^. 

Experiment 5. When a rod of irotv.ts laid upon an anvil and 
hammered with a tpiick'’succession of heavy ^strokes, it soon be¬ 
comes red hot; I)ut it cannot be. strongly lifted a second time 
by the same means, unless been previously introduced into 
a fire. 


Explanation, The firsfc^^ 


a small 
^Hho- 



jte of the hammer for 

portion of the tlicrmogcn of the mr iuto.gontact ^itli I 
togen of the metal, which generates the first increment of a 
and b ^ repeated strokes of the firmer the caloric is incre«^^, 
till the rod beconies red hot. the photogen of the nie||l 
becomes exhausted by;this n^eans, and^catpiot, ,|;hercfore, pr<^- 
diice caloric :i secmid .lui^vc^verra.;its combustible 

property in the fire.. . a/',; ^ , 

The4)unung of iron dxygep sjhows^ in a very bril¬ 

liant manner, how. iripn.,loses photpgeh and. becomes oxidized. 

Experiment 6. Mr. Thottieis W^gwood. has shown that it 
has never yet bee^ e;}^f%ined hc^firiotion produces caloric. 

He totik a pi#ee (^ common window glas®» and held the edge 
of it agaj.ast jche edge of a revolving grit-stone, and that part in 
contactewith the. stone became red hot, and threw oS hot parti¬ 
cles which fired gun-powder. The stone jand; ihe glass being 
both incombustibb substances, it r<i>mains to be expwhed how 
caloric was produced.”—PAlfiowpfiica/ Tra^acdoiisM^ V792. 

G 4 Mxpknation 
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Explanation. It has been shown in a former paper, that tlm 
electric niachine creates nothin,but by friction only it collects 
the two elements which produce caloric fi'om the earth and 
the atmosphere. Althout^h the stone and the glass, in Mr. 
Wed,g\vootr.s experiment, are both incombustible; yet it is almost 
a self-evident conclusion, that they collected the two elements of 
caloric from the air and the earth by friction in the same manner 
as the electric machine. 

If this evplanation i)e not sufficiently conclusive, h’t two small 
pieces of plate-glass be nibbed together for a short time, and they 
will show electrical piuenoinena. The two ])ieees of .glass heia.g 
incombustible, the elements whieh pnxlnee those phienomcna 
must come from the earth and the atmosphere. This experi¬ 
ment is sufficient to show us how combustion was produced by 
tlie pressure of the gla^s upon the grit-stone w’hen it was revolv¬ 
ing with great velocity.’"' 

Expel imtnf. 7. ‘‘It is well known, tliat when flint and steel 
arc smartly struck against each other, a sparli always makes its 
ajipearaucc, which is capable of setting Are to tinder or to gun¬ 
powder. The spark in this ease, as was long- ago ascertained b\' 
Dr. Hooke, is a small particle of the iron, which is driven off, 
and catches fire during its passage through the air. This, there¬ 
fore, and all similar cases, behings to the class of combustion, 
lint liglit often makes its appearance when tu o bodies are struck 
a,gainst each other, when we arc certain that no such thing as 
combiislion can happen, bccan both the liodii s are incombusti¬ 
ble. Tlius, for instance, sparks^e emitted when two quartz 
stones are struck smartly ngainstj||ni other, and light is emitted 
when tffey are rubheil a.gaiust each other. Many other hard 
stbne^ also emit sj;arks in the same circumstances. 

If they be often made to emit sjuirks above a sheet of white 
mper, there arc found ujxm it a immher of small black bodies, 
not very' unlike the e.ggs of flies. These bodies are hard but 
friable, and when rubbed on the pajicr leave a black stain. 
When viewed with a microscope, they seem to have been melted. 
Muriatic acirl changes their colour to a green, as it does that of 
lavas. These substances evidently produced tlie sparks by being 
heated red hot*. 

Ejpianaiion. It maybe necessary to observe, in the first 
place, that if tiro flint be moved over the steel very slowly, no 
spark will be produced, nor will any spark appear if the flint 
barely touches the steel, althoiigli the velocity of the flint be the 
greatest possible: consequently caloric cannot be produced by 
collision or friction, but by velocity and pressure conjointly. 

* Tbomsou’s Clieiuistry, vol, i. p. 421. 

Secondly^ 
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- Secondly, by the collifcion of tlie flint and steel, the thermogeu 
of the atniasphere is forced into union with the pliotogen of the 
metal. The conibni>tion thus produced, melts the inimitc par¬ 
ticles of steel struck off by the flint into small globules. That 
this metal contains the generator of light is well known, by the 
burning of iron or steel wire in oxygen gas. 

vSparks arc emitted when two (puiitz stones are struck smartly 
against each other under water; and Mr. Kirwan affirms, that 
sparks are produced by the collision of flint and steel iiudcr com¬ 
mon spring water. 

That sparks ai-e produced by the collision of, flint and steel un¬ 
der water, I have no doubt, since water is a hitler conductor of 
therniogou and photogen than ahnosfihprk air. And the spaiks 
so produced, being intensely hot, cannot be extinguished be the 
wator* as soon as they ai'c gencratcil. 

Rxperimml 8. From Count Uumford^s experiments it ap¬ 
pears, that by a moderate degree of friction tin* same piece of 
luctal afforded so much calorie under water as to keep it boil¬ 
ing.— Phil. Trans, for 1798. 

This experiment may be explained on the same principle as 
the last, ^\’ater, being a hetier conductor of thcnnogeii than 
atmospheric nir^ eaiinot prevent the production of caloric by th« 
collision or frictioji of hard bodies, 

Lynn, I-cb. 4, lUlt. WaLKER. 


XXII. On Sir II. C. I']^'GLKFIELI)^s new Transit Instrument, 
Tij the Revj^i,m» CIrooby, 

C irrurfstce; Fob. 4* 1814. 

N receiving your last Magazine, I was not a little sur¬ 
prised to see in the new Transit Instrument there described, the 
exact representation of one I had thought of more thau’uiree 
years ago; a drawing and description of winch I then sen® 

Mr. Banks, astronomical instrument-maker, &c. Strand, reques^fi ^ 
ing him to make me a transit upon that jrlan, unless he saw very 
good reasons to siijipose it would not answer. He wrote to me 
in return, that he had well considered my plan, had shown it to 
several scientific gentlemen (among whom he particularly men¬ 
tioned Mr. Pond, the present astrtmomcr royal), that they had 
all pronounced such a construction of the in.stmnient nselcs.s, 
and he therefore by all means recommended f>ne on the old plan, 
nnd not to put myself to a needless expense about an instrument 

* Whett iron or steel wire is burnt iii oxygen gns, the particles of metal 
which drop from the end of the wire will fuse Jhc glaiing of an eartheu 
plate, after iiaving passed through water iueh deep. 

thut 
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that never could answer the purposes for which it was iutendCjl^. 
Not content with this rejection in lolo, wnthout any particular 
fault being pointed out, and seeing Mr. B. so prejudiced against 
it, 1 determined to attempt the cotistructing of it myself; and, 
rude as my instrument was, its performance convinced me that 
it had not merited the unqualified censure that had been passed 
upon it. Since that time, I have been procuring glasses, &c. for 
a more perfect essay on a larger scale ; and it is something ex¬ 
traordinary that Mr. T. Jones himself, about a month ago, fur¬ 
nished me with the apparatus for adjusting the wires, but with¬ 
out my mentioning to him the instninjent it was intended foi. 
That Sir H. C. Englefield was one among the scientific gentle¬ 
men to whom my plan was shown by Mr. Banks, or that he got 
the hmt from it in any other way, I cannot for a moment sup¬ 
pose, since he has mentioned the srmree from whence he derived 
Ins idea. It must however be considered as a very extraordinary 
instance of the same thought occurring to two imlividuals at 
nearly the same time ; and certainly Sir Henry, in meeting with 
a person so competent to realise his idea, has been more fortunate 
than I. From the little experience I have had with the home¬ 
made instrument above mentioned, I am convinced that, when 
properly constructed, it is capable of the greatest possible accu¬ 
racy. By having two marks, one to the north or south, and the 
other to the east or West, the position of the instrument may at 
all times be ascertained, as nearly as it is possible to place those 
marks at right angles to each other; and if the northern or 
southern ma’-k lie bisected by t|« centi’al wire at the instant of 
observation (as it always ought j|||||pe), such observation must he 
as perfect as the power of visiore^W^the instrument to distinguish 
when the object ar>d wires arc in contact. Nor will it be found 
fmpj&ssible, w'hen the object-glass is pretty large, to ob<;crvc stars 
^^the day-time. 1 had at first intended to subjoin a few 
wBservations, to show how far it was capable of being used 
• liy day; but as I have-sent the glasses, &c. to Mr. Jones to be 
fitted up by him in a rather more accurate manner than I had 
been capable of doin^, and as I expect to find it much improved 
thereby, I shall ^efer it to a future opportunity, 

I am, |^htleinen>' 

* ;Yout obetfient servant, 

JaM£S Grooby. 

Messrs. Nicholson and Tilloch, 
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Solulions of Sir 11. C. Englefibi.d*s Mathematical 
Question given in the last Numler of this Journal. 

_ *” Lirerpool, Feb. 4,1814, 

Sirs,—1 bbg leave to present you with the foltowing^ solution 
to the question proposed by Sir H. C. Englefield, Bart, F.R.S. 
F.A.S. &c. in the last number of your most excellent Magazine; 
and at the same time take the liberty to remark, that in the stating 
of the question I think a small ty-pographical error has crept; 
for the two last, read the two first (11th line, page 04). 

All numbers under a million must consist of six figures or less, 
and consequently tlie cube roots of all such numbers must con¬ 
tain two figures or less. In numbers whose roots have only one 
figure, no difficulty can be found, as their roots can be obtained 
from simple inspection: the remaining case is then that of such 
cubes that their roots may contain two digits. In order to ob¬ 
tain the first digit, from the given niimhjer of figures subtract 
three, and of the remaining figures we by the supposition know 
the two first, and thus we obtain a number consisting of either 
one, two, or three digits: the nearest rc^t of this number may 
be immediately found by simple inspectiym; mid that root will, 
be the first digit of the number required- 

The second digit of the root may be obtained by considering 
that all numbers must end either in 0, or in some ®f the nine 
digits: now the cubes of these digits are respectively (), 1, 8, 27, 
64, 125, 21G, 848, 512 and 729; therefore the cubes of all num¬ 
bers ending in 0,1, 2, 8, 4, 5, G, 7, 8, or 9, must terminate in 0, 
1, 8, 7,4, 5, G, 8, 2j or 9. Frpm this consideration it is evident, 
that knowing the terminal dig||tof any cube, we can immediately 
by inspection determine thatJ^P^he root, and thus the first d|git 
being before found, we obtain the root itself. . 

Thus, ill the exainjile the learned Baroqetjhas given: frpijqi'ljji^ 
given number of figures (G) subtract three, and three wilktgj 
main; we therefore, affix a cypher tq the two g^ven ligums. 
and obtain 430, whose nearest root is f. The terminal figtitif 
being 6, we find that the of, the^root JOiust alsp be 6; 

and therefore the is4$S996, 

I take the liberty of of,your scien¬ 
tific readers, the twd ' I think they have 

both been before that they admit of more 

interesting soluti^'^an nave hitqerto apjpeared. 

1. llcquired a.methbdof determining at sight, or by simple 
inspection, wheUier any given number be a prime number or not. 

2. By whgt methods cmild tlie Romaii.s solve simple arith- 
metied questions with their mode of notation ? 

1 remain, gentleman, . ■ , ' 

^ Your obedient humble servant, 

To Messrs* iTicholsort and Tithefu Egbrtom S. Evitxt, 
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Cliiclipsicr, Feb. 5, 1314. 

Sin H. Englefield's mathematical question published in your 
last number may, I believe, be solved in the folloAvin^; manner: 

The cube root of every number under a million must of cours? 
consist of not more than two places of figures. Of these the 
fast may be immediately determined, by ob'^erving that with re¬ 
gard to six of the ten integers, viz. 1, -1, 5, 6,1), and 0, the 
unit’s place is always the same in the cube and its root; while 
2 and 8, 3 and 7, are reciprocally changed one into tnc other in 
the processes of involution or e\olution. 

The other figure of tlic rox»t may be obtained as in the com¬ 
mon rule for extracting the third power, viz. by (h‘diicting 3 Irom 
the given number of places^ and taking the root of the ci.’oe next 
less than the amount indicated by the one, two, or three figures 
remaining on the left hand. 

Thus, in the example fnoposed, where we have given the unit’* 
place (), the two first figure.^ -13, the nnmbor of places (i; 

The unit’s place in the root will of course bo (i, as in the cube. 

Deducting 3 from the number of j»lnees, theie, remain o ; 
therefore, affixing a cypher to the two first figures, we obtain 430. 
Tbc cube next less than this is 343, of which the root is 7. The 
root rc(|uired is therefore 76. 

In this w'av, I find I can obtain the root of any cubic number 
almost instantaneously; but I can hardly suppose so simj)le and 
obvious a principle to have escaped the notice of mathematicians. 

n. 

Paildiiiilton, Fell. 9. liJli. 

Sirs,—HAving been induced fiy the letter of Sir IT. C. Englc- 
. field, hiscrted in your last, to turn my attention to the subject 
of his inquiry; I am cmihled by the following simple process to 
nilme imnicdiatelij the root of any cube under a million, whose 
‘two first figures, last figure, and number of figures are given. 

All that appears necessary for the performance of this problem 
is a knowledge of tbc cubes of the digits. As the root consists 
of two figures, its tens will be indicated by, and must be sought 
for in, its two first figures, and its unite in »he last figure given. 

By observing the number of figures in the cube we previously 
discover the value of the two first figures given, whether they 
contain the units only, or the tens and unite, or the hundreds and 
tens of the first figure of the root when cubed; having ascer¬ 
tained this, we compare these figures with the cubes of the digits, 
and call that digit with whose cube they correspond, or to which 
they are next in superiority, the first figure of the root. 

Tfie last figure given, which is of course tfte unit of the cube, 
will produce tlie second figure, or unit of the root, by this simplie 

rule; 
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mlc ; 1,4,5,0, 9, 0, remain unaltered, while 3 and 7, 2 and 8^ 
arc res])ectively convertible into each other ; or each when oc¬ 
curring in the cube may be represented in the roi/j by what it 
wants (jf 10. 

The instance adduced by Sir II. C, I'higlefield is a cube of 
6 figures, the two first of which are 43, and the last is fi. Now 
as in a cube of f> figures, the cubed tens of the root exist 
in the three first figures, these two first, here given, must ccmi- 
tain the hundreds and tens of tluit cube, and 43 represent 430 
(the amount of the unit’s place being innnaterial). The regular 
cube next below 430 is 313, whose rortt (7) is consequently the 
Jint figure reipiired. For the second figure, G in the cube gives, 
as be-'orc explained, 6 in the root, and the whole root is there¬ 
fore 70. 

I know not if this be the method used by Sir H. C. Engle- 
field, and sjarll be h:ip|>y to see any others suggested by your 
correspondents ; but must observe that this appears amply sufli- 
cient for the purpose, as by it any one, after a practice of less 
tban half an hour, may tell the root of any numiier, within the 
bounds of the (picstion, as soon as proposed to them. 

I remain, sirs, 

Your very obedient servant, 

John Dillov, 

Tu Messrs, Nicholson and Tilloch. 

LansdiHMi tTCsceiit, Bath, Feb. 10, 1811 . 

Sins,— Thk solution of the following question proposed in 
your last Magazine is not difiidB' 

“ Of any cube number under'C million, give the figure of the 
unit, the two first figures, and the numher of places, instantly 
and without any aid of writing to name its cube root.’^ - 

In every cube number, two figures, the yZrjrf and last, may b<S;r 
known by simjile inspection; the first being the nearest cube 
root under the first or left hand period, whether consisting of 
one, two, or three figures, and the last being invariably indicated 
by the final digit, 'riiiis, if the final digit be 2, the last figure 
of the root will be 8; if it be 3, the root indicated will be 7: a 
table of the cubes of all the single digits at once c.xhibits the 
unvarying coiTespondence between the final digit of tlie cube and 
its root. Now', according to the conditions of the question, the 
cube whose root Is sought, can never exceed six places of figures: 
conseiiucutly the root must consist merely of a frst and a last 
Jigure, which we have seen may be instantly discovered by sinri- 
ple inspection. It is true, the intermediate figures betwera the 
final digit and the two first figures are not given; hut the numbet^ 
of places being given, it is (for an obvious reason) only n^essary « 

mentally 
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mentally to substitute noughts in the places of the unknownsin- 
termediate figures. 

1 shall subjoin three examples^ which comprehend all the va¬ 
rieties of the question ; and am^ sirs^ your obe<Uent servant^ 

Francis Ellis. 

Given 04...2. Here the number of places, being six, the 
first period (according to the nile for extracting the cube root) 
must consist of three figures, which after the mental substitution 
of noughts vvill be 940, whose nearest less cube root is 9, and 
the final tligit 2, indicating 8 tor the remaining figure of the 
root: the entire root is instanity and luilhoul any aid <f 
writing’* perceived to be 98. 

Given .)0.. 3. The number of places being five, the first pe¬ 
riod must consist of only two figures, which are (50), the two 
first given, whose nearest less cube root is 3, and the final digit 3, 
indicating 7 for the other figure of the root: the whole root is .37. 

Given 6, 8. 9. I'he number of places being only four, the 
first period consists of the single figure fi, whose neare.st less cube 
root is 1, and the final digit .9, indicating 9 for the other figure 
of the root: the whole root is at once found to be 19. 

The number 43897^^ given by Sir II. C. Englefield, is not,a 
cube number*. 

To Messrs, Nicltolson and Tilloch. 


Royal Military Academy, Wuolwicli, Feb. 12, 1814. 
Sirs, — It gave me great ple as ure to ob.serve the sentiments 
with which Sir 11. C. Englefi^ji^troduced his qucstioqi in your 
laust number, relative to the e^nUtion of certain cube roots. lie 
’there justly states, that it is not common to introduce questions 
this kind to the public through the medium of periodical 
?|hnriials, though it was not unusual in the early part of the last 
,'century; and every one acquainted with the progres-s of the 
’ sciences at that jieriod will admit that much of it ‘SVRs to he 
attributed to such communications. I made a similar remark 
some little time back, in proposing a question in the Philosdf>hi- 
cul .Tournal, under the signature of “ Mathernaticus;’' and though 
I failed in my attempt to bring the subjc.'t under examination at 
that time, 1 am not without hopes that the example of a gentle¬ 
man, so well known and esteemed in the scientific world as Sir 
H. E. is, may be followed by others, and that we may.thus see, 
at times, a lew pages of yom valuable Magazine employed on 
subjects of this nature. 

With respect to the question proposed, it is far from difficult, 
nothing further being necessary for its solution, thaii that pf re- 

* Probably a typc^raphical errorw Bead 436996.- .Eonv 

membering 
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meinbcring the cubes of the nine digits. For all numbers ending 
in the same digit, having their cubes ending also in a constant 
digit, it follows that the terminating figure of the cube will im¬ 
mediately indicate the unit’s place of the root j that is, If -tliwi ter¬ 
minating figure of the cube be 1, 2, 4, 5, 6, 7, 8, 9, ' 

that of the root is .. .. 1, 8, 7, 4, 5, 6, 3, 2, 9. 

And with regard to the other figure of the root, or that in the 
tens place, it is found with equal case from the leading figures of 
tlie cube, viz. If the three rght-hand figures be supposed to be 
pointed off, the nearest cube root to the remaining figures will 
be the figure in the tens place of the root; or, which is the same, 
If after pointing oft’ the three right-hand figures, those remaining 
exceed 1, 8, 27, 64, 125, 21(), Sic. the figure in the tens place, 
will be accordingly 1, 2, 3, 4, 5, 6, See. and which, therefoi-c, is 
known as readily from the three leading figures of the cube (or 
from the two leading ones, if the number of them be also known) 
as that of the unit’s place is by the termination of the cube. 

Suppose, for example, the cube root of 658503 were required. 

The nearest integral cube root of 658 is 8, and the termi¬ 
nating figure being 3, that of the root is 7 ; therefore the root 
is 87. And it would have been just the same if We had only 
known tlie two first figures 65, provided we had at the same time 
known that there w'ere three figures in the period, or, which is the 
same, six figures in the jiroposed cube; and in the same manner 
may the cube root of any other cube number, within the pro¬ 
posed limits, be immediately ascertained. 

It is undoubtedly on these prii^ples that Z, Colbourn performs 
Ins extractions of the cube roi^and which he can apply with 
great ease to 12 figiues, or to four, in the root. But in order to 
effect tills, it is necessary for him to know the two terminafing 
figures of the first 100 numbers, which lie is perfectly master 6u 
but whether absolutely from memory, or from a very rapid 
tiplicatioii it is difficult to say. At all events, he is able to name 
them vidth great rapidity j and I have by me a table of this kind, 
which was set down from his dictation, and is correct iu every 
figure. 

He undoubtedly owes much to an extraordinary memory, a» 
well as to a remarkably ready perception of the qualities and pro¬ 
perties of numbers; of which I cpiild mention many instances, 
relating to the summation of aritlunetical and geometrical pro¬ 
gressions, the naiqing of prime numbers, &c. In one instance, 
he repeated to irie every prime number in its order from 1, to 600, 
with only one mistake, which lie corrected immediatelv, mid was 
very anxious to be allowed to proceed to 1000. But. here it was 
obvious that he did not depend upon his memory only, but on a 
sort of computation. 1 know it has been stated that what he can 

perform 
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perform in arithmetical computations is the result of tuition; and 
that he will not discover his methods. This however, so far as 
my ohservations have been extended, in several examinations of 
him both in company and in piivate, I can positively contradict. 
All his ideas, were obviously intuitive, yet in most cases correct: 
indeed the only instance in which I found that he. proceeded on 
false principles was in resolving numbers into their factors; and 
even here h.c w onld succeed in the greater number of cases. 

'Fhese examinations were nmlertaken for the purpose of giving a 
sketch of his methods or rules (if tliey may he so called), in a work 
which his father intcmlcd, and 1 hedieve still intends, to publish 
by snhscriptioii, containing an aceoiiiit of tills remarkable boy; 
and 1 therefore do not wisii to enter into further particulais in this 
place, lest his father should imagine it to he injurious to the 
interests of tliat publication. But if that plan should be ultimately 
given up, I inaj at some future time furnish you with what I 
have been able' to ascertain on this subject; not that I eoiieoive 
any one of his methods can he employed to any useful purjiose ; 
they are peculiarly his own, and can only he advantageously cm- 
]doyed by himself; hut as a subject of curiosity the\ may be ac¬ 
ceptable to some of your readers. 

I am, sirs, yours, &c. 

lb Messrs. KU'fiolson and TiUoch. Biirjtii Barlow, 


PIvmoiidi. Pf h. a, 1814. 

Sirs,—Evkrv attempt to timplify and abridge calculation 
desen'cs attention, and I cannot therefore hut view the question 
proposed by Sir H. Knglefield, in your lumiher for January, with 
{Mirticular pleasure and satisfaction. 

In order to resolve it, I would lirst remark, that wdien the unit's 

l^cc in any root is.0, 1, 2, 3, 4, 5, (j, 7, 8, 9, 

fife unit’s place in the cube will be 0, I, 8, 7, 4, 5, 0, 3, 2, 9. 
. ' This table, of etnirse, can be acijuireil in a few minutes by me¬ 
mory. To exemplify its use, we may brielly state, that when 
the unit’s ]}lace in any cube is 8,' the unit's place in the root 
wjlV be 2; or w’hen the unit’s figure in tlie cube is 3, the imit’a 
place m the root wil(l be 7. 

N^reover ita well know'n law existing amongst cube num- 
bei’s, that if any cube number be .^yided into periods of three 
figures commencing with the Unit, the of these periods 

will show the number of figures in thf^ ^o^^hich in the case 
bcfopc us never can exceed two; .tliat is; tISe root of every cube 
number under a niiUloti consists blfe of two figures, the first of 
wiiich, or that in the unit's pl^^ being readly obtained by the 
application of the above table, there remains only to discover 
the ofJjer figure, which is the cube root dl‘ the gi eatest cube num^ 
her contained in the first period. An 
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An example or two wiU, make this clear. Let the cube num¬ 
ber \vho^c root is reejnired he 804357. Here the first fif^re of 
the root will l>e 3, and the root of the greatest cube contained 
in S04 is 9.' Hence tlie root required is 03. , ' 

Again. Required the enhe loot of 74068. Here 2 is the 
first figure of the root, aiui the root of the greatest cube con¬ 
tained ill 74 is t; hence 42 i; the root required. 

If only tlie iigiirc of the uni!, the two first figures, and'thc 
number of jdati s be given, a.', slated in the (picstion, the opera¬ 
tion will be prcci>ely tiie ;,aiMe. hor by taking the example 
given in the question, ti;c fust figinc' of the root is 6; and as the 
miniber consist'5 of (5 pl.ices, it remains only to find the root of 
tlie greatc-.^t cube uundn r cout.'.inod in 430, which is 7. lienee the 
root is 70. It may be proj-er luiu'c-ver to remark, that this mode 
of statin; ‘ic (juc-i rion fails when uic given cube number ter- 
iiuiKitAS uith a cypher. 

(ioneorniug the performing this instantly and without'any 
aid of ufitiug,” I beg to observe, that when I first discovered 
the principle, I o.\[)lalncil it to two or three young gentlemen, 
pujuls of mine, about twelve \oai' of age, and wluqaftcr practising 
it for the '•liort t ime of half an liourtm a slate, woii||i tell without 
the aid of wriliug, the root of any eiil)e nomber under a mUlioii, 
instantly, end v. iiiiout the f ll; -:: i.c'-italion. 

any ci.bo muuher above a nillion, 

; t’Mit I iuu.o not been able to ex- 
leral. I mr.ke no doubt but that 
arithuiet’ea! o|;cra'aons.*n%ht be 
simplified; and it would jjoil.aj's explain in a v,av not the ntost 
nii'isitisfactory, the ttuly ;u lonis!ii;ig powers of the “ wond[etfiil 
American boy.’” d am, fee. . 

GeoF.GE IlARVEYj^' 

To Messrs. Nicholson and Tilloch. 


The method ;,!■«> 

when it UTiriinak.i in a e- 

• L 

tend it to cube uu'uber'H m 
with a little paijis m:u)\ ot 


XXIV. 01 SL-rvfitions on the Doctrines of defuiile Proportions in 
CL'miial /IJfird'jj. By VVii.^LfAM Crank, Jun. M.D. of 
Bostonj Lincolnshire*. -. . , , i' < 

1 ^ » * ' 
T is often a pleasing task to, yie^4l5|ie, pr<^essiive!..iiuprpvejnfht 
tliat is attendant upon di^cfei^cpartments of seience; in doing 
whicii we scmclimes meet with hy^tbeses. that Avere considored 
at first as crude, ridfetdotes, and sjaup almost dorgotten, agaih- re- 
vived, more clearly m.trated, atid not untrequently advaiiced 
AS entirely new. Amoi^.mmiy others that have been propces^ in 
the science of chemistry, th'iit of bodies uniting in d^nite'pro- 
poitimis to form chemical compounds holds ajtUsUiiguisbed plftCf;. 

* Commuiiictitcd by the fuuhor, ' - ■ 

' VoI.43.No.i90. Fe^. 1814. H ^ Mr. 
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Olservatlons on the Doctrines 

Mr. Higgins, in Iiis Comparative View of the Phlogistic and Anti¬ 
phlogistic Theories, conceiving that bodies were comj)osed of 
kninnte atoms, was led, from the well-known fact that oxygen 
and hydrogen gases united in the proportion of 1 to 2 in volume 
to form water, and as they unite in no other proportion, to con¬ 
sider them as uniting atom to atom. “We must suppose,^^ he 
observes, that they contain an erpial iiutnbev of divisions, and 
that the difference td-their specific gravity dejiends chiefly on the 
size of their ultimate particles; or we must suppose tliat the 
ultimate particles of light mllamniahlc air require 2 or 3 or niorf- 
of dephlogisticated air to saturate them.'^ 'Phe latter, he infers, 
is not the case, from its being impossible to form such an inter¬ 
mediate combination as can be effected in the union of sulphur 
and oxygen. From this also he concludes, that oxygen and hy¬ 
drogen “ are incapable of uniting to a third particle of either of 
their constituent principles.Sulphuric acid, according to him, 
is formed of 1 particle of splphur and 2 of oxygen, and sulphureous 
acid by 1 of sulphur and I of oxygen. 

These epcculatiotrs, owing to the imperfect state of chemrcaJ 
analysis, were- overlooked and rejected by succreding chemists, 
and little or no notice taken of t!\erii until Mr. Dalton, in a work 
displaying the vast powers of an enlightened mind, aided by in- 
diustrious research, reproposed this doctrine, and again turned the 
attention of chemists to this important subject; and it appears 
to me, from perusing Mr. Dalton s new System of Chemical Phi¬ 
losophy, that he i?. unacquainted v' Itli the writings of Mr. Higgins 
on ^hiS^^bjtct. The former has, in the work just mentioned, stated 
tha^ chiroical attraction is guided by detcrininate laws; that 
ho^s uniting to each other in one proportion only, unite atom 
to ^tom, or those which combine in various proportions form 
bfnar^, ternary, &c. combinations, one atom of the onc'elcment 
Iteing united to 1,2,3, &:c. atoms of another. Examples are 
'ibund in the union of oxygen and hydrogen, oxygen and azote, &c. 
one atom of the one uniting to one or more atoms of the other; 
according to some fixed mathematical relation, which Mr. Dalton 
apparently considers to be in arithmetical progression. In this 
' view of affinity, it is of importance to deterroine the number of 
elementary atoms that enter into the formation of a compound 
atom. Hence, should this supposition be found correct, the errors 
arising from chemical analysis may be regulated by the aid of 
mathematical calculation. The two substances that have claimed 
particular attention, by which this may be ilbepinifl^shed, are wa¬ 
ter and ammonia, for the elcinents of these liaise as yet been 
found to unite in one proportion only. 

Mr. Murray, in his Chemistry, has observed, that the facility 
with which the numbers con be assumed is one of the means by 
which we may be deceived. Dr, 
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l)r. Thomson, in his System of Chemistry, gave an outline of 
Mr. Dalton’s theory, before the latter Imrl hirnscll made it publjc^ 
and in his paper upon the oxalic aciil in the Pliilusophic^lPrans- 
aetions for 1807 has shown a very great coiiicldeiice in. the coptr’’ 
position of this acid, by ealculatlfm, with the result of actiial 
analysis. In the 4th section of tliis paper lie states that it IlM 
in‘tii ascertained Iiy decisive experiment, that elemeiili^y bodies 
always enter into ciunbinatious in determinate proportions, which 
may be represented by numbers;” and he finds an atpin of oxy¬ 
gen to be 6 , if an atom of hydrogen be cstim^te^ 1 • ^’he 
Doctor has taken this estimufe by f.nppo.siiig ot^atom of oxygen 
to unite to one of hy<Ir(;geii, to form water j. .estimating the 
weight of hydrogen to he I i-U and '^•xygen to be 85 - 3 -> to form 
1 (H) parts of water: hence an atom (jf hydrogen being to one of 
oxvgeri in t he same ratioj it giwrs when reduced 1 to 6*48, and 
tiie Doctor rejected the decimtils. Mr. Dalton takes his estimate 
from tlio proportion given by Himihddt and G'ay-J^ussac. It 
apjiears from their experiments to be 87*4 of oxygen to 12*6 <Jf 
hydrogen; and the numl'cr reprevsenting oxygen will be 6'96, which 
aj)j)roximatcs \eiy nearly to 7, the numher chosen by,Mr. Dalton', 
Sir H. Davy estimates the specific gravity of hydrogen to 
oxygen as 1 to 15; and as it takes 2 measures of hydrogen to 1 
of oxygen in the formation of water, the ratio, of the hydrogen 
to oxygen is as 2 to 15 ‘‘ and it may be regarded as poniposed 

of 2 proportiojis of hydrogen and 1 of oxygen, and filie number 
representing hydrogen will he l,and that re.presenting 
This value is not taken by eon.sidering the number, nT |n 

the gases, a doctrine truly hypothetical, but from the proportj(pi !*3 
in which they unite, and their specific gravity. In consid^ing 
the doctrine of proportion, as Sir H. Davy has obscr\'ed, we 
tainly have no reason to suppose bodies composed of atoms'-tl^’ 
are indivisible uniting one to one, &c. In the present, statej^ 
our kno^vledge this hypothesis of atoms cannot with propriety be 
admitted, as we have no evidence upon which we c^m be certain 
of the weight or number of atoms in any compound. Our 
numerical expressions,” as the author last quoted justly says, 
ought only to relate to the result of our experiments.” 

It is not a little perplexing to observe Mr. Dalton, in his work, 
found his whole calculation upon the combination of oxygen and 
hydrogen as uniting atom to atom to form water; and in his 
chapter upon the combination of these gases, to find him de* 
dare that after all it must be allow^ to be possible that tii'a^er 
may be a ternary compound,** Thjb conclusion appears in a great 

measure to be drawn from his experiments upon muriatic mid 

% 

• Elements of Chemical Philosophy, p. lie, 
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fluodc 
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fluoric acids, in which he concluded they were formed by the 
union of oxygen and hydrogen in diiferent proportions. 
discoveries have proved this not to be the case. For oxvmnria^ic 
acid, naiy called chlorine, appears to be the hsisis of the uiiiriatic 
acid; and fluoric acid, from the esperiinents of Davy, Gay-LussaC’ 
and Thenard, also has a peculiar base. 

Notwithstanding the theory of atoms is so very hypothetical, 
it is applicable to calculation, as tlie numbers are relative, and 
taken from a fixed ratio. Therefore, if we take the original pro¬ 
position tliflit water be composed of equal atoms of these ga^cs^ 
I am inclined to think 6',9G as very near the true number foroxy- 
gen. I am not fond of rejecting deciinaU, as these, when there 
is a combination consisting of some high multiple, will had to 
considerable error in the calculation, or when the siibr-tance un¬ 
der examination, cionsii^ts of many parts. 

Dr; Thomson in his paper on oxalic aicid, when calculating the 
composition of this acid, takes oxygen at t), and hvdrt)gcn at 1, 
and carbon,, with Mr. Dalton, at 4*3; and he finds from experi¬ 
ment the composition of oxahe acid to be, 

Oxygen .. 64*fi?), and by calculation Oxygen .. 61 

Carbon.. 31*78 .. ,, Cari)c)a ,, 31 

Hydrogen 3*53 . , ., Hydrogen 5 

M-o'o‘ * lOb" 


If the number representing oxygen Ire taken, as I have above 
Bieutiqncd,,^'^96, calculation gi'cs 

Oxygen. 61*24 which conies ex- 

Carbon. 31'1.) tremelynear. 

Hydrogen. 4*61 

lOO-OO 


• The numbers given by Sir 11. Daty, being reduced to Mr. Dal¬ 
ian’s views, and applying them as above, appear to be too high, 
.^^r Dr. Thomson, we find that Dr. Wollaston also read a paper 
to the Royal Society, gi'dng an account of some experiments he 
had made upon sui>-acid and .sup| 2 r-acid salts. These he con- 
isiders as particular examples of Mr, Dalton’s more general rule, 
which' he states thus: “ that in all cases the simple elements of 
bodies arc disposed to unite atom to atom siagly; or, if cither is 
in excess, it exceeds by a ratio to be expressed by some simple 
multiple of the number of its atoms.” 

When examining the oxalates, he f<^d ti^,Ml|per-oxalate to 
eontain twice the quantity of acid the salt contains. 

Hence it is, probable that it unites in the prOpoirtllto of I of potassa 
to I of acid, and 2 of acid, ^ 1 ai potaasH: therefore the next 
-combination, if it beformedjdught to consist of 3 of acid to 1 of 
alkali. To determine thls,'the Doctor took ^00grains of potassa 
and aaitialized it with 30 pf aedd i to this he hdded 60 grains. 

JXMOSf 
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more of aci'l; so tiiere w'cre 2 parts of potassa 2i grains eacli^’ 
aiicTsix equivalent parts of acitl 15 grains each ; nhich ought, aa 
above statVvl, to tbnn a salt of 3 of acid to 1 of alknJi. Blit opoit' 
^i^stalli^ation he fonncl 2 salts, the one a binoxalate, W^'othef 
a qiiadroxalate, or one of aikaii to 4 of acid. , 

To make this answer to the the<iry of Dalton, the Doeftrt’ 
supposes the neutral salt to consist of 2 of alkali to 1 of a^d, 
and the n<;xt 2 to 2, and the third I to 2, Ar 2 of {itkalfta 4 of 
acid. This is altogether lvypoi)n.>ti -al; and, as Dr. Wollaston ob¬ 
serves, it is far ironi .satisfaetorv that the alkali should be in ex^ 
cess i)i t!ie neutral salt. . 

Althongli this apjjears against Mr. l).dtan*s tlbrory, it is dually 
so to the law of liertliollet, tiial the combUiititioii^ of bo<lies are 
as their relative attractions and aetiiig luaswes ! for, Why in that 
case are tin* sails ahove meiitioncil formed? 'Tlid alkali ought 
to be difujicd c(jual!v,and-a salt eoii'-isting of S to 1 obtained. 

Dr. W'v)lia‘-ton thinks it is pM)ba!)lc that other ratios will be 
found, arisinjr fVo.n the shape and polarity of Uie atoms, than the 
sijn])le uiilhiiie.ieal. 

triy-Lnssac lias attempted to form a theory departing from 
the sirict principl 's of Beriboliet’s views of a0inity gild those of 
Dalton. He thinks eluunical auiiiity may he indefinitely exerted 
amongst the particles nf matter, and eompoutufc may be formed 
of variable, propoi lions ; but that insolubility, ewesion, and elas¬ 
ticity have a tendency lo prod'lec fixed combination j ,i^d also 
that chemical action takes jilaee with energy ulien tire el|^«lts 
are in simple ratios, or some multiple of these ratios,* 
compound-! are proilncedi that can be easily insulated. 

By this means he endeavours to explain the phaBiiomenar^* 
tending ehemical allinity; that bodies can unite in detenniujtite 
proportions, ainl that under eeicain eircumstanecs they unite 
cording to the quantity of attracting matter, and form co^r 
pounds of vari.ible relations : and a view of this kind has llpea 
in some iiicasure adopted by Bertiiollet. With respect to the 
combinations of the gases, Gay-Bus^ac lias observed two laws. 
1. That they combine in projiortious having simple ratios ac¬ 
cording to their volume. 2. That gases by combination appear 
to suffer a contraction in volume in a simple’ ratio to the gas 
added. Afti?r having stated many examples of his first law, he 
also adds, that between the elen^cnts of the first combination 
there is no simpl^T^l^tio; but this takes place in the second coni- 
binationy when the'new proportion will be a multiple of that first 
added. This, as, Mr. Murray ol>serve.s in his System' of Che¬ 
mistry, from which 1 have taken this outline of Cay-Lxissac^s 
theory, di.stinguishes his from that propo-sed by Dalton. To these 
>BpepulaUon3 Gay-Lussac, Mr. Dalton has repHed in the Ap- 

H3 pendix 
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pendix to the Second Part of his woik, appealing to his own ex¬ 
periments and those of the most celebrated chemists, that gfeiscs 
do not unite in measures pioportionatc to their volume. 

Aft^r having cited particular examples that many of them do 
not unite in volume according to any deteiminate proportion, he 
concludes, ‘'that gases in im instance combine m equal or exact 
measure/^ This, Mr. Muiroy thinks, might be perhaps pioperly 
extended to tl^ whglc doctiine of definite pioportions. 

Sir H. Davy, in his Elements of Chemical Philosoj)hy, advances 
an immeoM number of pi oofs that the theory of definite pro¬ 
portions is no|« founded upon hypothetical reasoning. He, as is 
already (^TSCrvedy rejects the doctiine of atoms, and founds Ins 
calculatitms on 'the result of actual expeiiment. By this, one 
pf the very great'objections to Mi. Higgins’s and Mr. Dalton’s 
theory is rem 9 ^ed f •namely, that substances uniting in one pro¬ 
portion only fortn a binary compound^ fbr we have no grounds upon 
which we can form such an opinion in the language o^ Mr. Dal¬ 
ton; it*is merely an assumption. He supports, contiary to what 
Mr. Dalton has said, the theory advanced by f»ay-Lussac, re¬ 
specting the union of gases ; which he beautifully illustrates by 
the combinations that are formed by a/iitc and oxygen, carbon 
and ox)gen,ffec. And Mr. J. Davy, in his paper published in the 
Philosophical Transactions, On the ga<5.‘ous Conipounds of Car- 
bionioOxidc auf^Chloiine, has given some very deeikive examples. 
He observes^ ?^thepropoitioiis in whicli bodies unite appear to be 
deJjen^ued by fixed laws, wlm li aie exemplified in a variety of 
and paiticularly in the fue^ent compounds. Oxygen 
.with tviice its volume of hydrogen, and twice its volume 
cbonic oxide, to form watei and caj home aciil; and with double 
volume of eldorint* to foiiii euchlftiine ; and chlorine recipro- 
tcaHy requires its own volume ©(hydrogen and its own volume of 
i^bonic oside to form muriatic acid and the new gas.” 

^ilir H. Davy in his work has tioticed several of the expeiiments 
u^n which BerthoBct founded^ views of affinity, and lies 
pointed out the source of some ; ij£cording to Bcrthollet’s 
views, piecipitates coyid not be ^l^^tate of purity 

but mu^ retain a of thft^ 

cipitamwas pievUni^; this We 

to the^eWrarj^ as in.sdW 

anotW; and in th6 

Davy also obse^r^i “that 
cofidMl^ the doctrine of proportions 
tity. N«ae of the experiments nfJlOwitl: ^. 

a^tr|c^ contrary to the uocti wratid most im¬ 

portant tcbttltsof sagadoussbhenjmt^llfiSfi^i^ confirmation.” 
From ihc above quotations aii<| 1 thiiik it will 

" clcarty 


^Which the pre- 
f^t^y examples 
|cipitated by 

ilty in re- 
^ b*® of’ quan- 
considered 
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clearly appear that the doctrine of Messrs. Higgins and Dalt<|i 
regal d to atoms is truly hypothetical, and cannot wim 
propriety be at present admitted ; olijections to this theory have 
also been pointed out by Dr. Bostock in Nicholson's Journal. 
The views I am most inclined to ado]>t are th(»e of Sir n.D|i,vyy 
as in these we aie guided by the result of expeiirn'Cnt and fact. 
The more^accurately our refcearches are made, the piore ibrcihly 
is the doctrine of definite projiortions demonstrat^ The fe- 
searches of Mr. J. Davy on the combinations of diwent metals 
and chlorine, published in the Philosophical Transactions for 1812^ 
and the late intei citing publication ol BeriteliuSj snffl^cientjly prove 
the truth of what is above 'stated: although'not sending the 
test of (I rigorous mathematical examination^ are suffipiently 
near, con ddering that chemical anahsis is biM iiig^perfect, to point 
out this gr.md law. Objections may undotfotedkMiU be urged 
against it, and that of solution has been con^^ered by some as 
the most ibi ( ible; since, in this, bodies within £|sttain limits appear 
to unite in any piopcnrtion* But stircly these some diflTerenec 
beln eeii dissolution and combination: in the former we find 


merely the cohesion of the compound aggregates (Uimngst each 
other disunited, and the particles of the cbm^^ound diifiised 
throughout the fluid: ni the latter, a decompoutioi^ tahes place 
amongst the elements of which a compound is formed, it assumes 
entirely new propcities ; and it is heio we arc folgcJofurthe de¬ 


terminate action of affinity. If it w’cie not guided 
law, our results wopld always be showing different pi* 
and compounds cousistiug of thi bonic proportion 
would seal eel) ever be oblaiiud. 





XXV. iVo/e? and Ohenaliom on the remaining part of 
Seventh Chapter of Mr. Roi}I!.bt Bakewell’s IntTodiitftjmi 
io Geology ;"*~—embrcKin^Ancidentally, several new 
of Geologkal hw^liga^m ami Theory, By 
yAREY ^ 

P. 182, oceonf.^^^e peap'/outh-easternDe- 

nu^tltd ^ ^n^land 5f, pr^Pt^in^u^es riie Bas] 
in e(%, F. M. itx3fv. p, 130 and .i 


V The ackodi^lecIgsoieRt of t^^imracteristicphteno^K-non 
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[&.182] but when the actual elevatioiw of the different parts of the' 
edges of the Ck ilk around this great deiiudatiou, are con- 
sidered; it will be seen, that a Lakcy in any great degi ee 


reviewing the progress in 1813, of his favoutite Geofimsi/ (Ann. of Phil. iii. 
29),,ascribes! to Mr. Thomas Webster (Int jiorl.aps rather erroiicouslv.'*) tlie 
assertion, that the Parisian “ Jiew seriesiuf liorLs, which a|)ptar to /in 
oWf* CVikt/A,** constitule almost t/ir it /nt/c of the sonth-evst comer of 
England.** Notwithstanding, that all the M)tith-en''tcrn voast hctwcni Folk- 
stone and Eaitjbowje (a direct dotance of 4o Miles or more; siioa'i .Strata 
t\vxl he under the VJuilk, and that the same thing occurs thence inland -is 
far as Farnliannjpiid Petcrshehl, (distant o.s of 86 and ">::• miles resportively), 
wit! lit] which htap dciiudnfcu tiucf^h is imnractu able to iind ani/of the 
Enrisiah or Strata, or even tlie f'halk pu ^^•hic!^ they shouhl lie: 

but a quite of strata ajiiicar, tlipping eveiy where towards 

and passing uiidiir'^S^^earest Chalk ranges. 

Another learned D^'ct^ who da.ms, [ hclieve, to he still better edu¬ 
cated," in the "^icr ngj^ n subtilities, tliiiikingpcrliups (with an Kdifihiir:>li 
Professor, riYid M. xlii, p. iCf) the Scrlion previously made 

across this distrtct/**fbi‘t^d priueinally ohscivations," was 

utterly heneatb dtgalty of his 6'e<;«uo.'gr/’^|tro‘UB,worUiy of having Us 
most obvious Jiiett.M'U^xc ir.entioncd, attended to, or examined ; when he 
returned two or thrp^years ago from a southern Ceofiuostic Tour, presented 
an account; fas ^rp,Webstc‘r is sli.tt'd by Hi-.T. tolia\c done) representing, 
as I was infbnnMJ.' 'die .strata <« this drnuJalcd tract, whose places aro 
rcally/«r Strata of its edges, as Heino abure the Chalk!!, 

It was how^iji^^'^tiWn.thought proper to strike this j-art of the Doctor’s dis¬ 
coveries froniitfii^,paper, bel'ore it was inseried in tlie Oco. Tran. vol. i. 

A very strjt^Hig. feature of the sont:wa--ter!i Di iiiulation of Knglaiid, and 
whiejf m^lB^tl^ript Section made 'n Halo, ok iilioned P. iVl. xlii. p, 167, 
wa»»giK|^p:t] degree intended lo sl.ow, is the rise of tlie strata from 
tliti^iilHiwhc Thames at Lond.m, soiiiiiv\;);'d, to a strala-i'id^e line, raiig- 


K I^E and W, winch cp'-'A'S llic T.r;iidim aii.fb^righlon Road at 
)ss 36 Miles from I.nndMi,aiid ilie contrary dtp oPihe strain from 
e to the Si-.i at liiightoii; and n!‘o, that from the Thames the 
Strata begin to rise again through T‘liii'_ton, from a struta-irovfih lin<', 
ranging along the vale of t!ie '1 Imme-i. In your xxxixth xol. p. 27 i Note, 
e inenliom d, lli it soii;e di.'ttitice beyond Brighton, tiiC stiata n.se again 
shdjhlfard, fimn aiiotl 'r sit •ihj-lruufih line, which raiige.s tlicncc between 
theHIRof M ight and i ' ji tsmonth, ami proceeds westw'ard into Dorsetshire. 
Which last’rriandi in tiie Kngiisli strata, i investigated to a certain de¬ 


gree, near Poitsmouth, and n.iulo a f'^ci tinn, of wliich I ciiriiliited several 
manuscript copies m the spring of 1812; which slittwcd, that the notion 
so often published, olThe I.sl? of Wight hviriiig h*'eii rent nffWovx 
Hampshire, and tho channelbctwcen them uccasjoucri by the li.ssure or 
ch.'is:ii thereby ojicnod, was entirely without foundation, afffl that the 
Is'e of Wight, w as on rhe carttrary, a hoinniork or part Temaiining, of the 
ridge io the strata, south of the tiough above raentiprred; and' Umt instead 


of a clm.sm, the highest of the kfioun British sirgtu<, inUnbroken continuity, 
occupies the bed of the (Jh.>r'ntl tytd adjoining coasts of tlie Isle of Wight: 
and Ilampshirc, ns iny other Section mcniiaiied, huii done with respect 
to the Thames Trougn at Dindoii. In yotif last volume, p. S96, Mr, 
Webster appears lo have given the names of** Isle of Wight Basin,” and 
^London Uasin," to these two Truuglia in thestrata^ Uiatl bad previously 
ascertained, as above mentioned. 

i- 
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[P. 182] l;ir(^er than that part of the channel of the Sea which now 
occupie-s the dcnTuhitioii, (and rests partly <**1 under-sfra(a 
iotlie Chalk) is a very inijwohahlo supposition (see my Note 
on p. 185); and Mr. B. must not avail hinisclf, in this case, 
of the existence of a vast serie. of strata on the Chalk, 
which supplied edges, (since “broken down” by thie Chan¬ 
nel) tfi retain l!ic wateis of his Lake, since these upper strata, 
are the \ei y thnu>s to Le n(C( untpdfor, and for the formation 
of uliich alone, were the Lnkn ot the Paris Gentlemen and 
himself, invented ; although “ the assumption of imaginary 
facta in Geolog), has atondcnc} to retard thejbrd^ss of the 
science, more than .my other cause.” ]Vfr.B*r, 10. xl.p.47. 

183,1. 19, subsidence of mud Mud \vilflbll}t':9nin strata^ 
except pcihaj). of alhnial Clav or loairu^li!^ hi$te probably, 
“/f5r///'//wf9 wmVcv,” p. 33n. 

ISl, 1. Hi, os«-o«nis remains — <-The foss|| ^pim of>GibraUar 
are lo rad m Caves ot fisMircs, partly fiileia^tb calcareous 
Tiifa^ near t(J the Tarfes, .at the S ei>d'%f^lhe Gibraltar 
Rock, a 1 I ha^c been iafoinied, sec pagd i8^ aBti Cuvier 
has s.atcd. 

185, 1. 9 and water-, in the Baltic ^ B. seems 

suppo-.!i\',, t'ac ’H'ltlein ed>c of the 
boron ,h-iued to .lut'.i'd, Zt'ilai.d gnd Got 
xwv. p. l.‘J 1), to be e uiif, end to ..ct a-^ a 
tire dam, to a !,j»utvr / u L , than !hat which 1 
to in my ‘Jnd Note ( a p. 1S-, and here uiy ob) 
apply with greater torce. 

M. ^leicr^tt«i leiig j u’ceded Mr. B. iii t ,e .issu: 
large Lakes \n the i.oitii of L’uoj/c, ‘cc ki. De Lnc's 
Tmv. in France, o c. i. 420. 

1. 20 and 21, in Cludk di^f.u f.— r The mgaftic Ilcmaii^^ 
in a I.irgc proportion of nc.iily all the strata which eoiifc^' 
them, (UjJW most obvionskf Uow each nth /, Hep. i. 
and I entertain no doubt, tint when siu'uucntlv ininute'^nd• 
extended examinations ami dcsciiptiiiiis oi tiit Reliquia aie 
made (Mont. Mag. xxxiii. p. 511), tli.'t the speaes thereof 
wdll characteriKe the diffeient sliata. and e'>en the ditferent 
beds, in many strata, in a v-uy ‘atisfdctor) manner. Mr, 
Sowerby*s work called “ Minei a! Gonehology,” of which 
five number^ are published [i) umv), is descniiig of eveiy 
encouragement, towards this end, by tho^c who have it iii 
their power, to send him ample and perfect s|>edinens of 
fossil shells, with their ejcaci Incaiitief; .and when it can be 
done, their places in the strata also: and w lien several sorts 
of shells arc sent, to distinguish thos^ which are found up¬ 
permost, and how for above each other in the strata, ike, 

'P.18G, 
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1.2 and 3, partial formations^. — * There seem no 
grounds for stating Chalk to be a partial foimation, and 
veiylittlcj except the modern whims respecting/resA-w'a/tr 
Lakes and Shells, for sa)ing the same of any of its super¬ 
incumbent strata, if the imbedded masses belonging to 
them, are properly distinguished, sec my Notes on jiages 
^ llSS, J(77> 182, &c.; Gra^, Mr. B. will remember, is al- 
^vays ^jl^tial in its formation or distribution, and always up- 
pemuiiBt. 

187, 1» 15,.•which protect them *.—If vegetable soil was less 
liable to be acted on, and displaced by the elements than 
hard might be more disposed to admit, tliat the 

loItiQii^Um|||MycC5** tie by this means piotected from being 
leveIl^d(|n4HM^ ever did a whole mountain suddenlv fall 
down ?, su^^te common-place, yet very unphilosophical 

188,1. ii|^#|mes*.—* Thfi0^|dd gullies, formed ‘^in 

th§ sidfiSN^imountains, are j^rdbf that their tops are 
louformg px degrading, sensibly,-% the action of the clcr 
ments, anyinore than large blocks found at the foot of a 

i^ame thing; since «uc]i blocks will in 
ind, on examihation, either t»i have fallen from 
steep place, near at hand, oi to have been 
some distant stratum ; or, if much louiided, 
Itom the antipodes, as likely so, as fiom the top of 
ling mountain, (as seems here a'-mmed), and often, 
likely 1 think, when the completely different nature 
rounded blocks and the adjaccut^J^rata, is taken 



the account. 


,Wt 


1. 19 and 20, blodcs of white quartz Ue \\—f If the vio¬ 
lence of the waves ofTh« Atlantic ocean, acting on the rocks 
and shores of the lye^vof Scotland, is unable to throw 
«fe 2 (/»<the veins of Bassdt, which there stand pp like im- 
Piense watts of ston^' the surrounding rocks are de¬ 
composed and how has it happened, 

tliat harder and dhli^aht. veins, of white quartz, inter¬ 
secting slat^ on other hillsj in Chaniwood 

Forest, aie foilhd that |>lo<:ks of it lie upon 

their summits ? i** veins were in any de¬ 
gree as numerous ae for. d’>fiu^wt to be 

sugpose^ to Imve the millions df jrohnded ** white 

quarts phbles spreaw^'O^r the midland nOiittUes,'' has iff 
ha|jp6fied, that dyh€» ^ nowhere appear abone the 

surface in all this forest}) but> on contrary, that a 
smooth surface of Red Marl prevail, over all except-a com- 
paratively«{mall part, occupied by Slate orSicnile peaks, tK 




Mr, Parey*s Notes on Mr, Bakewell's Geology, 123 

[P.188] cliflfe of such, Rep. i. 182: and the quartz veins observable 
in the cliffs, are but very tew, see p. 2d7. In short, theory 
seems here, and at top of page 191, Wildly let loose, in 
search of “imaginarycauses, and effects also; see my 
Note on p. 285. ^ 

Mr. Allan, I observe, p. 192, of your last voluifl#^'^onsi- 
deis the white Quartz masses on the surface opts 

of Cornwall, as derived fioin the deeompos%^|j(j|ptr^imi^ 
in Killas strata, which once existed on ^ I beg 

to invite your Readers who may have the 
' investigate the validity of this inference. 

190.1. 15, an easy explanation f.—f The 1; 

from Drigg in Cumberland, P. M. xl," 
evidently referable to Lightning, thajf 
j>hasnQmenon that 1 have seen, and arO 
Mr. B’s volume, I hdieve :—when they 
lice here,,I one of these FJ 

the noith side <^'«£^ibOln"s-lnn fields) W 
main, jietrified Some said:—but'l Wfts? 

stant deceived. Wliat relation is there bej 
Pipes, and the Osteoco'la, mentioned u: 

Dr. Rees’s Cycloptedia^, frfim No. 30, of 

192.1. 9, new Bioimtuiiis*.—*It in no dej 

the fanciful, lather than the gtand “ n 
Globe,” here coiitcniled ftH", are more nec 
opconomy of natine,” than they are real;—Mi 
than Continents, do not grow old, and become 
uses for theii bountiful Creator intended t 
reverse and though all/Ae//Vmg orgontz. 

which, ill such ni\ riads, people its surface, and have 
different, but very limited periods of existence, and theh' 
visible anrl material parts quickly loose their bond of 
ncxion, and arc fitted to foriit ports of other living B< 
most cases, vet the Mass ol tm Barth, seema _ 
to continue the theatre th^'^glrtmd organic're^utions" 


pipe^i 
m more 
ol 

in 

Imb no- 

leied re- 
. «r an in- 
n these Sand 
ft article in 
mns.&c. 
re, that 
s*^,*of the 
'^fn the 


with increasing happituere ever changing individuals 
(of the Hum&traeo |a.^.pa&a%^)'to'the most indefinite 


periods 
and affl 

iMn' 

tion bet-- 

Althew^lf iver am wi uo ^cei^ftaiy bause to thp 

duration ^ th^ Earthy^ can plainly, by means jof its im¬ 
bedded organic fetnaiudi m particular, perceive that it had a 
legvmwg, audrpaeh^d its present state, by;pt^|^|essiveand 



cH of JkPronomy, from 
^herent ca^s of.d^true- 


verv 



124 Mr. Farey*s Nbies on Mr. TiakcubelVs Geology, 

£P. 192] very slow steps; |).itient investitjation of the facts, and just 
icasoninj>s upon theui, such as tlic pln'ical astronomers 
have pcisevcrim? ai’plicd, in a century which is past, will 
certain!) be rewanlcd witli resniis jii tlii'i science, of no or- 
<Jiijary interest to our Race, I vcntuic to think, see ni) note 
on p. 329, 

Ojiinfavouiiible to vc'jfctation*.—'^Rcp.ii, ISo, aiid-1‘17. 

1. thesaiiic purpose f.—i Hep. ii. 107.-4(19, nnd 112. 

200^1. 19, worn by allrition *,— lUtnccii tlu' hiyli nn nri- 
at the casicrn end «»f the Caledonian Canal in Invcr- 
ne$S!|hife, the hi’i^ost (juantlty of allmia! C!a> seems lodj'cd, 
a few hni;c Boldovs, which I base peihaps 
(‘•ee my i\'ote on jau»c 52): to me it seem's 
|prnhTibrf*i, jwf coir-'Msi i.t \\iih Mr. Thomas Telfoid on the 
nyhject, Jwto the f cts ot tiuse and other parts that I had 
ndt .the innr<*nscb deep Lakts in the line of this 

Caiiaiutl)OTfbp pints oj a \alley dr (ilmsin, as deep as these 
,once ojiciitd into the Ocrinaii Ocean, and 
tliaftnipUj^ of this nUnvinm haa sm4;ehecn lodged, not only 
to fill up ific castcMii cinl oi this viillty, to its present level, 
im or 150 lect higher, until a snlntjuenf eicara- 
IP, took place, and left a tabkl of this (’lay, 
1^,0 inonntaiiis, to imarly the same level, (or great 
s,.as inoiiuineutj (tf its state at one peiiod. The 

vast 



ibvial t/w/Ay Clfivs of* Fn'r’a'id, T ha\c niPiuioned, in 

ii'l III Ik I |)hi( t*", u Kiv isoto (Ml p. j2, Kt i'< >tr wry ImIiIi. to he 
twl Id tnisicat) wlio li.oe not uqcur.itt Iv stiitlicd the 

istanccsain iidinur/'i on in thosi'iic srhoorwitti tlu {ti.uliral 
sm^7’s or tfic snpi tiiitt'iid.uit^ of Coul Pits, siirl other rl< op i \r!i\.ili<)iis(''CO 
on p. 1 Ij; to wliu Ii fl s',cs o| M«.ii the di-tiiif tion is poif< t tly 
kliawn, and LVident (ho'vtxci diiiu nil itm.iv hn to dctnic the b'liiu.soas 
' thn •lift Ktion of //.o'l/r / to those dj- 

jis); mill i/ir allu tmtt of the siijftuc, w'.'kcmi its thuLiuss, or 
nnted or lonal N.i’-u iiy whu h it is di‘li.ii:Mi-5lud {.is Ailuvitiin, 
IJureiiii!;, (hiHow, (’Isv [inixt !}, ( l(.ll'nh.^ ( oui-soil ( over, (’orn-rhiy, 
Jlaith-tovci (>'. ivel, (.iinur, l'.< ile, Jjiost-enr ii or soil, U.itrlul, Uiddm^, 
llork-cviv I r, iluhlisl), l!u'hU-, Ruiiiinel, Sti.nmcl. Js iiid [tnisodj, Si ilc, 
Skenv, Sod, Tti, 'I ill, Top-t.m th, &f, &r.) isjKokidy known by them 
frooi the rei,itfai i rntii be iie.ith llicsc tlisturlird m.itteis, of whatever kinds, 
or wli.iicvi r xN.imcs sodi u'dfttuihed matters may he known hv, in the 
distnit I'lis Fast-foiltitiV, Carlh, rock or soil, Measures, Metals, Mine, 
Rtcnlar-nicasnii's, Rock,9iu'IF, ‘•tratu, Uiulistnrbed-groiind, wholc-aroniid, 
&c. &c.) And uiiioit:; these Men, the niCrcist novice wonlij be aslmmed of 
making such blundirsoii this essential head, ns have pravelybeen pnhiished 
to the world, as to led I\turl mth She/ls in it, on C^hellastoii Bill, (ste my 
Note on p. 170*', Chalk slrala in lluiitingdoiishirp and Rutlandshire (note 
on p. 95‘);, &c. 

I stronplv siisncet, that what Mr Webster in your last volume, page SSS, 
calls the Chaik Jllari (uotvyitliiitanding tliut thu rume was already a^pro> 

pnat^ 




Mr. Farcy's Notes on Mr. BdkhvelVs Geology, 

[P.200]vast beds of Till, S of tbeOcliills (WernerimiTrans. i. 481) 
appear also, other instances to vshow, that the skirts of 
Mountains and moiintainoiis countries, are less commonly, 
strewed with the worn fragments of their own Rotks^ than 
seems here by Mr. B. and is very generally, as«um^> by 
(reological writers. 

201, 1. IS, by other procesiles*.—may nt)l 

vast tegnlnr strnta nf Sand P 1 have met with^^|hi»g to 
contradict such a conclusion ; but rnuch to eoi^" ’ " 

my Note on p. (iO. 

202, I. 10, clas^ed with afhiviul products’!*'' 

Bieccius or Conylomerjites, will perhaps,, 

Class, see my Notes on pages -14 and 5^ 
have lately had tlie opportunity, rather^ 
seeing a conglomerate Mass or Bock, si 
previously noticed^ iij’ ^amiuing, what I cti 
same series of t!ic (Jreat Fort*:^ 

other parts of thei^^S^tb.e great Soutli^"^ 
or Trough, and of thiose of the Forest of 
Clee-Hills. 

This Angiesca conglomerate I first obsef^%^ 
corner of a very poor common, called Bliifi 
NE of Llangefni Town, from which a new ,Ri 
to be made, under Mr. Maughan, the Coimuissi 



sw 




m. 


Inclosure, across this coniiuou. ^i’herc w a ipiWj 
this Rock, froru wiiencc a CtUtage has latclj beehj 
by it, and this stone is ased also in several othcEjj 
SW. 


^out 
the 
in 


priated to a strutiini heluzo the Chalk, IJep. i. 112''., immediately 

Ciialk, wjll lurn out l>i be id/urm^ C/uill:y CUa/, and not 
stratum, uiuiu.'liciii<; the it'd luiuticd Clav, as is stated, at the top 
396. ‘ ' 

In p. 402, the description is Riven, pf a pa‘ch of alluvial chalkj ^ 
resting uti a detnciied huiiimuck of hard Chalk and Rreeii Sand, iii the 
Chalk mini district, near Foxton, in Cainhridgesliire, “ sttuaied to Iht' zerst 
of the great r.iiiRe of (. haJkand yet tlie writer would pei-suade ns, fiat 
the niiuierous pieces of worn Cimlk and Flints iu tlii*> C'liiy natch were 
lodged there, by “ an ancient current, the cour-ie of which was Jrom 
toEuHt!." . , . 

Xt may perhaps be dopbted, whether .this. Gentlcraaa is possessed of the 
means of knowing certainly, the orgamcreiiiains older'ihan /Ac Chalk, from 
other reliqiiia ? or, tliat he can slrnw, flvatpd'sucli shelly Linit stone Strata, 
and Uucksof Greenstone, as he allude to, occur in Kunme, to the South-east 
of Caaihrid 2 esi»ire?~-oii failing jwvt huii shbwings, Mr. .Sinitl/s and njy 
multiplied oTrservatious, as tot Ae mwora/n/*/»/«»?« alluvia Jrom SE to NlV, 
will stand unaffected, by this pretended case to the contrary. .This is a 
subject, which 1 believe Mr. Bakewqll has overlooked, see niy Note on 
pagers. 




1^6 Mr. Fareifs Notes on Mr. BakewelVs Geoloqy. 

P’, 2023 The principal masses in this conglomerate are qnartZ 
grains, of ver)’ various sizes^ variously inlennixed with masses 
of white Chert, of Jasper, of Slate, ^tt*. ivc. It forms re¬ 
gular beds, dipping easily SE, and passing under the very 
.'tegular black Marble Rock (in which there is a considerable 
Qharry and Lime-Kilns called Cvvaisc-bangor, about j??r. 

Limestone floor or 
■ the Coai-nieasurcsj mentioned in my note on 
general, where 1 had opj)ortunities of examining 
Djie below the black Limestone Ilock, it consisted 
^^ble coarse Grit-stone, but in other places, the 
^ masses of Jasper in it (as I had noticed in 
, masses of Chert in others, and on the W 
K-hoorva.Quarry, ^m. SW of Llangeftii, the 
Itare large, restii^Wwarse Slate, and seem 
I'.pAss int{) Jdo also on the SW 
•Rock I much wish to 

fttion ol (TcologicdJ|^»^fs, to the careful ex- 
I^.oF tliis and other Rocks, as presenting 

irnportant consideration, on the formation of 
IjJfameson’s late opinions and mine, sScem very 
Sjdofncide, as to their cotemporarv formation. 

I^d 19, more properly to the vegetablef.—tRep, i. 
font. Mag. xxxiii. p. 515. 

16, on this coast*.—* Without doubt the ground has 
i comparatively at least, on all the British Coasts, see 
yichmeiit of the Sea in Dr. Rees’s Cyclopaedia, my 1st 
ircr, vol. xlii. p. 58, and Note on 
3,1. 3, than the Geologist*.—* No true theory of the Earth 
or system of Geology will ever be produced, which does not 
embrace a knowled^ of “ alluvial ground,” so universally 
spread, equally or more intimate, than with all the primi- 
pive and transition” countries in the World; because allu¬ 
vium, besides being vastly’more spread, indicates later ope-- 
rations on our Planet, and more within the reach of our in¬ 
vestigations, than the formation of Motintains j the force 
of this remark Mr^ B. may comprehend,.from my Notes on 
pages 16, 175 , 201 *. &c. 

J. 12 and 13, ana explained the principlesf,—f In 1784, 
Dr. James Anderso rk^^^ Xs expUined fAe general principles 
of draining i. 15(^, more of these 

principles, indeed, thw Mr, J^phSkbaton knew, in 1794 
(Rep.^ii. 363, and P. M. 21^T Years before either 
of which periods, they were pratnicallg kn<nan\tct Mr, 
William Hart (Rep, ii. 371) an^ otherSjj, engaged ext^- 
. sively in draining, for Proprietois and Occupiers c^Land’in 

varions 



XXVI. Remarks mi the geological Theory supported 
Smithson, Esq. in his Roper on a saline Subsfq 
Mount Vesuvius. By J. A. De Luc, Esq^ F.R.S. 

I *‘ Windsor. .Imiuary 

N the number of vour Magazine for last Detiemb^,,: 
which contains iny paper addressed to you, a Ph^^^ 

menon of Mount St. Michael in Cornwall,^* I liave found a p^pi^ 
under the title: On a saline Substance from Mount Vesu|l|i|i. 

by James Smithson, Esq.” intended to support a new geolo^al' 
system, thus introduced at the beginning of the paper. " It 
long appeared to me, that when the earth is considered with at¬ 
tention, innumeralle circumstances arc perceived, which cannot 
but lead to the conclusion^ that it has been once in a state of 

f eneral conflagration. The existence in the slues of planetary' 
odies, which seeiii tetoally buThiing^ pAii the Appearance of m i- 

f inal fire on bur g^obe, I have cbnc«||[^ to. be mutually corro- 
orative of each Other ; Audi bt,the fime when no answer 
could be given to amlst essential objections to the hypothesis, 
the mass of fads in favour of ir fully justihed, I thought, the in¬ 
ference that. our habltattoH is an extinct comet or sun.** 

.$ueh is the system: and we must now consider what is 
’■ - . 













On the geological Theory supported ly Mr. Smithson* 

that mass of facts th?X justify the hypothesis^ of which it maybe 
supposed the,author adduces the most striking: he thus con¬ 
tinues: “ The mighty difKcuitif^s which formerly assailed this opi¬ 
nio)^, great iiiodern discoveries have dissipated. Ac(|uainted now, 
that the bases of altaiies and earllis are metals eminently oxi- 
dabley we are no longer enibarrasscd either for the pabulum of 
the ^fiqmmationf or to account for the prodiictioji of it. In 
the prifnyf y strata wo behold the result of cowbiistkm: in them 


wc se 


, coDocted on thd* surface of the caLined mass, 
ktat^ then by its increase arresting further com- 
extinguishing the/'/ cy which had generated it, and 


e solid and crystallized over the metaiiic bail. 
Is that a large body of combustible inatter re- 
vithin the stony envelope^ of which volcanic 
and small Under this point of 

rest attaclies.;^|^^^ volcanoes and their 
.sc to be loc^^^mi^llnena; they become 

? ,* they connect its 

_ ftmer condition.'^^!^^?;.'' 

new, as it is a system ; hut what is its 
author tells it himself in the title of his paper; 
ubsiancejrom Mount Vesuvius ; and he informs 
nt to hbnjrom Nuplcs, u Idle he u as at Florence 
\ with the request of ascertaining its natures after 
iis continues: The general examinatiou which I 
showed that it w'as what at that time was called 
d tartar^ and it was in consequence mentioned as such 
ian publication soon after.” * 

l^Ticn he gives t|^ il^Uowiug particulars coticorning the man- 

“I was informed 
a small aperture 
bO htive happened 

,4»92<.rde3.;’^^^..v , ■ 

^ Tims’ we> may author has never observed him- 

saff Il^nnt Vesuvitt|^^i^;^th,ai^ lie knorvs only by report a few of 
. , Ha then proceeds to detail the 

that yc/i/ic mbstanee ; 
Imt bft ^ven so indirect a feet 

cttdd not^supp^ Ids, ^yjfjf^phib fsentures ou iinother 

frroiind. in'winch ^*&Mfe:4^^(d^tilw hm^vahd '‘afterwai€k return 


an^na m 
erupti 
sdew,-:. 
ijectio:nf^^ 

principofi 

present 

Tbi^, 

it is on 
us tha| 
in Mi 


t. 



ground, iti'wMch 
to vbteanoes. ■ 


h^ return 

/ In JiUppQrt (he sa^),\bf the h<ste attributed 

to ooT pnmitive stroiir, J will dbaenife tiiikt, crystal 

' imbedded in: theiUj such as quartZf tOHS\m^fte, Sec. has 

been seen ihi losing dr/.ps^if water, but that none of^e materials 
of tile coiitaiii u/a/er ill any * 

■ . ' ‘ . . . » , The 



in his Paper on a saline Substance from M^nt Vesuvius, 

The author appears not to be acquainted with such mouutaitls 
formed of primitive strata as are thtxjc observed in the cen&Mli 
ridge of the Alps^ in which is found the rotk crpsialf 
(juartxeous vcUme, atrd even the purei4: quartz $ a fact 
contrary to his assertion ; but the circumsfdnces attending itot 
cri/italf and the cnjstal itself, indicate so incontestably it* 
oiigin and that of the strata in which it is founds 
describe the most important of them. 

At the time when I first traviHed in the Al|>s, wbi< 
rock cnfstal was employed, by cutting it, for yesf' 
in houses, as lustres, sconces^ and frames of vj) 
may be seen in^some ancient palaces. 

ConsideringT:hat the circumstances attendii 
the strata could lead to the natuial history ef 


Ips, my brother 
^^f^t itystal cai 
^profession it 
’ ne of their v?i 
ly parts t»f the 


living at Geneva near 
to visit the places 
with those on the sj 
order to be.informedn 
After travel^ 

feimd tlmt rock cjystal biS^nged to a certain^ 
schistose strata, with many ciicumstancos attc 
origin of that ci and consequently of the. 

The following was the informati«'n wliieli wo re 
A general fact is, that roik aystat is never foufj 
whien all around are covered vvil 
Thb^e of'tlls inhabitants of the Alps who made that' 
object of tlieir pursuit'!, coninioiily called crystal-fiimte 
ing by the asp^^lfjul the strata those in which siicl 
were likely to be that they could not be disco\ 

in abrupt sides of the rochs^ because the rubbish khd grass« 
th* other parts, used a very hazardous method to Iin4^ out 
cavities. On the lop of such abrupt sides in vdiiuh*thsiy ^ 
vered their characters, timy bored some htdes in the^hd* rdolfH 
different places, for the following purpose* They fheed ver^ 
solidly poles in these holes, and twistou round them a * jUt 
the one end of which hmm a sort of basket: in this 
courageous of them was down, allowing hiii|i a greater 
of the adventure; whjks hit associktoi, to to trusted hi* 

life, held the other eiw Of the ropr*'^ tnc top. -' j^. 'n* <s, ’ 
As that man along^lme J|lfemit psat* oi the rock, 

he struck it with sound of the' 

strokes he Judged wh^tlter ^ fbek hoQow. If there 
no sensible dinb^ce in theshund, he did not think itwodli 
while to opTO die oamV^^ but if the sound gave him the hope of 
finding a la^ cavityf then care was t^cn to secure *hidt better, 
as he was to open it, and, entering it, to detach the prhms,. 
VohdSt No. 190t Fefr, 1814, 1 ' Frasments 




JSS On the geological theory supported hj Mr. Smithsonf 

Now, since the author 6ay% in favour of his igneous sysieniy 
ttiat no ay^lnl mch qs quartz has evei' bun seen inclosing diopi 
of watery wliicli ought to be the case in that system; the con¬ 
trary being the_/«t/, is a peienijitoiy proof against it. 

1 now come to the iwtereiices which the author derives front 
the phaenomena of rokanoe?, making howeser tiilb picvious re- 
IQartf, that in this case again he has niatle himself no obsenu- 
tions^ nor even on Ve<iuvius, of whii h alone he s{)caks; for he 
tays that We had received liis hifbmiatjon from a correspondent 
at Naples. But be‘<idcs, the only fact on which lie has built hi« 
tvhole syst^fm, is that sal ne substance, ol which e\en the parti¬ 
culars that he relates are citiiei not well expr^ed, oi must 
‘proceetl from ^ very inatcuiate olwener. 1 shall’||^ve herraltcr 
that this account is tiioneous ; but I first state tlie nature 
of volcanoes, oil which all their phdcii 

What w^'^oieanic eminences f 
gin to be prl^dtlTced ? How do th< 
tent? Foctimately the answer 
^from a known event, transmitted wtnesses of the whole 

process, froiH beginning to end, in the, formation ot a new voU 
eanic omin^ce between Naples and Puzzuli, which has retained 
the name of Monte Nnovo (new mount). I haveygiven the 
whole'account of the event horn those witnesses, in p. 39S 
of the xkh volume of my woik, Histoire de la Terre et da 
l*Hom0$f of which accotuti; the following is a translation. 

the night between ^he 29th and the 30th of .September 
UtH^y after two years df ahnotiit c<pitinnal eaithqnukesi and es- 
pedally after a day whi^p been continiialiy agitated, 

at last an opening a very' teit^e land; thrcaigl 



depen^ 

Biann^ do tliey be- 
in height and e\- 
estious is obtained 


Which opening 
,etoncs and 
called 
eaqile, and 
It is abot» tl3yr«d 
much less Chan t| 
mated At 
tended 

seen tnoijptpl^h' 
ejection Tidiv^S 
, called from^ 'tlif 
^shery^ was inuc 


rfire, and •’uch a quantity of 
a «>inal'l mountain, now 
smauy houses, fields, men and 
the borough of Ripercola: 
cc, and its height is not 
near it, which is e&ti- 
s from tf^t^^euing ex- 
Ut 'itUi 

town ojt ^ that 


cuing, it is uow only a wkh r 

'^fOm,ch||i*known and well cimunis^i^hl^l event, wmgae en- 
acm^ to aliswer tiie above 'important questions the 

of nokanic ro»ex. A first explosion prdlH^c^i open- 
•iii£w mineral strata of tlie laifitd; d^rous^ opeiimg 

^ coma 




?n hh Papeti a snlint Substance from Mount Vesuvius, IsH 

come out sucoively ta?'as and showers of cindersj which h, 
degreCM produ an accuniulatioti in the form of a cone j aiiti 
the materia^!} such mounts arc as distinct from the 
strata, as ironfrom wood. ... 

The authorls no real knowledge of die various tjectvn^j^ 
Mount Vesuvf since he derives his hypothesis from the 
men of a sat substance sent to hiva from tNaples,, 
conclude a sym on that speciiTttn, is the same as to 
nature of eM\ mineral strata of an unknown rwinl 
fragment of ste. If he had knovra my geologieud " 

__j* t--.:. 


mentioned, lioire de la Tare et de VHomme^ lie 
found in it, t^he observations of niy brother, such pfUH 
description otT the pha:,nomena of volcanoes, Iiavt 

superserled iiis mind Ihi^^orieous uiforina^ion^whijeh lie ip- 



pears to haveoeived 
Nobody, t<i^ k 
phaenomena te thoi 
suvius, but oitna, 
Sicily. He I seen a 
the steps of w lavas fli 



ds observed the 

Ijrt my brother, not of Ve- 
holcanic islands of |rfj^ari, near 
lions of Vesuvius, aiM^ltdlowed 
over old lavas. — 



continues as ig as the new lava retains a suffiep^l 
maintain ffeiftnessj but at a greater or smadl^ 
though still ; hot. It hardens and breaks; then tJ 
pieces, still pielled by the soft lava^ rise in heaps 
tremity, andmbUng over' onfe another, tl^ produce a p 
lar noise hea at a considerable distancieC , Such are the 
characters ouvas, unknown to the auth:<% Who has neviisf'Hawf 
the opportuy or observing 


My broth has |||een no le^^ 
phurebus fitt&aces observe^;; 
author Says jvas infonnad / "" 
which b,e h^eceived a spec: 
ct^et lure iihe cone of Pyi 
himself, th'this was impon 
titytifmatr, suspposed'to 
ifteof that supposed to xd^i 
of old * ’ 
the fhis 8up[ 

My ^4 

appca#‘ either sei 

Vesuvr^ttj^-ha^_ 

cellcctteripls 

mulatos ffl^'w aldeeof 
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With respect to the nature of lavas ,—a most «ortant point 
concerning all the volcanic phseiioinena^Vith w,h the author 
is totally unacquainted,—my brother ha.s found in all the cha-' 
racters of a comlu%tihle substance, which is hi\ng before it 
comes out, and continuing to hinn outside as lon^ it letains a 
sufficient heat. This combustion is shown hy tmlphweout 
smoke that laitas emit all along their coursi^. Bihat imoke is 
not the immediate product of the combhation ; itfocecds fi om 
the decomposition of some elmfu ^fluids, which, long as they 
find no ventf are the cause ut the a‘«cent of lova^ fhe cone’s. 

This '^cffcumstance is kiunvn to the inhabitanfcround Vesu¬ 
vius y for, when they observe almqst a cessqliDii the smoke 
issuing fbdm its crater, they are in fearful dilution of the 
consequences, as it indicates that Jdoic lava, asidiiig in the 
channel, has cooled and harden^The fircon«>cquencti 
is eaiihqtijakes} and the next - • whids very dan- 

geious, is the bursting of ai othpart of the 

cone. If that new lava flows jilted groii>, it sets on 

fire trees, vines, and even hm ,, the ucvaia melting 

that which had stopped the chst^I, the imedagain issues 
froitf the crater, and these fatal effects cease. 

The showers oj cinders sometimes emitted fron^e craters of 
volcanos*, being an astonishing character of their iratioiis, in- 
terjHited my brothci \ery much, and he resoUed to- whether it 
would be possible to obsel^e it in the very ctatei Vesuvius. 
At a time, therefore, when it was observed fronNaples that 
such showers weie frequently emitted, consiv-tingofige red-hot 
masses mixed with smaller, always precedefl by piundtfiing 
noise, and thrown up veiy high, which in«the ni|; appeared 
a most tremendous fife-work; my brother, takinnoticeof a 
favourable circumstance, that of a strong wind wffi repelled 
these ejections on one side of the crater, thought &yail him¬ 
self of that opportunity. He therefore set out imihi^tely from 
Naples, and aseeuded the tone on the side agfunstflich blew 
the wind. 

Arrived at the top of the mount, he descended iiitdie dretier, 
and came as tnC edge of the channel as he thoilit it pru- 
dcnlS At eslw bnly some redtiess deep in tljehilimel; 

but after alitlie'thne lid heard the thundering noise; itfegan very 
deep; then it was to aseeitd at the same time ta the red 
matter rose ; a^td wh^ its 4tolumu arrived at a ceitaiwight, in 
a ^art of the channel wbieh was Widdf, dbe e/ajUic had 

^ssed it so fair upwards, burst tlnrough it, and ft ivas 
produced. This bbing a remarkable phsenoiTi^ld(f,lMlii% be ex¬ 
pected frequently with the lavour^le dreum^fitM un strong 
wind, my brother remained there a sufficient dUie it re.- 
peated with its various degreei. ]pesiroui 
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Desirous to know also in what state was the'matter thu»‘ 
thrown up very high, and'falling in showers, he followed with 
the sight some of the largest masses; and observing in wh^ 
of the crater they fell, he hastened there before another <^lo- ' 
sion; he found that they were come out very soft 5 for the 
largest, preserving .longer their heat* in their way thwMJ^h the 
air, were flattened like cakes ^ but the smaller masses, though 
still red>hdt, had pefserved t^ir various forms. , ^ 

It is from these ^eciiorur, carried out of the circaimferdnee d ' 
the crater in different'dircctious by strong winds, tha^^re fc^ned 
the slopes of loose cinders which make the ascent^mtfae crater 
very difficulty Jbecause they slide under the feet: thdi^.|jbierefore, 
are not #ed to climb on all kinds of mountains^ are hbiiged 

lyr.tiierc for that purpose. Th^ meu 
' String fixed to it, taken hold of by 
cend withoutf help, who are thus 


to employ some men 
have a belt, with / 
the peo{>le who 
dragged up. 

But. my brother! 
Alps, which oppose^jj^ 
ing that on tlic slop^'j 


jtnb the slopes oi. finish in the 
^difficulty as those of judg- 

lers might be fimnd dll'tl^'kinds, of 




rent times jn different directions, with expectation ths%.t^iiy/might. 
lead to some knowledge both of the depth from wlfieh^^cy P**®- 
ceeded, .and of the kind of mineral strata through they 
burst. He was not disappointed in that hope; for-kH,found 
among the cinders large fragments of granite, sienite, of '^eral 


l*hus, when the real phaenomena are attentively studied, fio^i^g 
ie left;fpt the work of imagination. Is it permitted h| prese*^. 
of coiiin^on sense to form gmeral systerm^ftam part^lar 
noinejn^^ .Hiid the author considered thi^ he co^d- not-have 
supposedsthat a particdar,rdf/hie %md the slope of: 

Vesuvi^ eould lead to conclude theit th^ the 

glpbe shows it to be an extm^ 

oC.tkat volcano demonstrate, that known 

mi^al strata in wbiuhno si^^ 
i^other great fiict, ndtb 

though i ha^ldese^lli^t^^^inll its, ,d 
stan^ .in the abcw«iii|$ptioned.wcH^^^i(^e <& /a da 


prpdilf^^ )^ before it heepme etu* ccntmatiU, 

geological fget of our cofi/tinm/^r. haying, ten for¬ 
merly pf the seOi. sn^i^trary .to autte’t syste, is 
- V. I ^ dramon- 
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demonstrated, a? I have already had occasion to mention, by the 
immense (Riiuirity of marine eacnvicp inclosed in the secondary 
strata. ' Now tills character i i found in* the same countries as the 
Vuhnnic smint-uces that arc now the object, which I have parti¬ 
cularly described, along the left bank of the Rhine, between 
CoblentK and Bomi, and in the country of Hessia. These emi-’ 
nenus have all the characters of the actual volcanoes, and in 
particular of Vesuvius. In them and around them are seen not 
ordy Lquas of different degrees of porosity and of mere scoritB, 
which successively flowed over each other, but between them 
havers of chufjers and an immei'sc quantity of pumice’stones. 

I'he pundke-stones are a known circumstance belonging to 
Vesuvius, but with a very remarkable character, ‘ft is not an 
ejection from the crater, or from any km^n part of that volcano ; 
it rites from the lot tom of the U'here the water is 

very hot. My brother had the discovering that 

circumstance by a dog, who was by the side of 

his boat, and sometimes cried scorched by the 

heat,; and my brother actually found'l^l^y^^r hot by jiliingmg his 
band into it. These are probably th^ ]^&es whence the pumice^ 
stones come up from the bottom of the sea; they are found float- 
ii«g on the surface of the sea, as pumice-stone is specifically 
lighier than salt water. 

Now this very important and known volcanic product is found 
around 'aoine volcanic eminences near the Rhine. I have seen 
very > extensive beds of piemicc-stones on the left bank of that 
riv'ei-'Opposite to Cobleiitz ; and in some places these beds of 
pumice-stones are intermixed with distinct beds oicinders, thjpawn 
up at seme intervals from the crater of these volcanoes. But on 
this subject, as on the arjueous origin of our mineral strata, 
'there are too many circumf>tances all to he mentioned rhere; 1 
must therefore refer the author to my descriptions, 

These are not the only remains of ancient volcam^ l^^rved 
on our continents,, in ft new geological work whieh' I lately 
published, under the title of Geological Travels ihrm0k some 
Party f praneei Switzerland and ^rmcpiy, I-have described in 
the riorthem parts,df the latter country, ft multitude of basaltic 
hills, whkh evidently are volctmic froniKf^e^nature of then' sub¬ 
stance ; but they ^ftparticukiiy interfts^^gyftsfthey afibrd a now 
proof that'some the sea: t^e 
lavas from theii^atify^ meetiitg.ril^]a9eKt thft watei^|||' the 
sea, were brplUllt into the 

Of efl^ brother baa histftiMsft bekm^g to 

modM volcanoes cn the ef BicfWiMf«r Cfttanft* Jk iava 
having flowed from the side of Mount.Etna.down tothpsift^ the 
part which remained on the land retained Uie chanu^r of aif 
♦ lavas i 
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lavas ; but that part which entered the sea is seen, at the time of 
low-water, to be divided into the prismatic tbrin which charac# 
terizes hasalies* 


I hope, Sirs, that Mr. Smithson will read with interest in youc 
Journal the statement of various geological facts which he had npll 
had the opportunity of observing himself. He will thus under* 
stand, surely, that geology is too extensive a science for a general 
system being formed with any certainty, without having observed 
the different characters of the surface of the earth, not in one 
country only, but in many; as in some countries the same phxe* 
iiomena are attended with others which may prevl^ mistakes. 
And with respect to information received from countries miknown 
to ourselves, he will Conceive th.at no reliance is to be placed 
on the obseiwations: whose accounts manifest that they 

have considered the.'jph^^l^^na with a mind prejudiced by some 
previous hypothesj^-^r^^^^ey arc bigoted. 

1 hii^Al^^^onour to be, sirs. 

To Messrs. 

■*1^ 

XXVII. On the Phcenot7iena of Sleep. By a Corr^pbndent^ 


:^''|i 5 ^^‘'yi^our most obedient servant, 
Im^i^^WUloc/i. JjfA, Db Luc. 


The celebrated physiologist Dr. Whytt suggested that'conges-’ 
tiott. of blood in the head was the immediate cansc*^ sleep. 
Though this pasitioii was sujiported l)y a large iridiiction df facta,, 
it soon fell into disrepute, upon the discovery of congestiedl under 
cireumstanccs no way analogous, as in lunacy, convulsions, insa-* 
nity,, and intoxication. Dr. Whytt’s views however have lately ^ 
been revived, and extended with some modifications to an ample 
explanation of all the phsenomena. It is now ascertained : 
there b a congestion of blood in the head during sleep; but 
coiiges^to^akme is insufficient, a retarded circulation being dbd , 
nec€8j*iiy‘. ' For this modification we are indebted to Dr. Park^ *. 
the atitlf^ irf “ An Inquiry into theDawaof From 

this wb^y which is a general outfine of the 

grounds upon which the phasnomena pf ;4l^ipiBiay be explained 
are chiefly extracted*. ' 'This wtitSBr.j^^asorw'^^fefy 
five or analytieal\ proems i 

tbh^ic, applying hiit'prinoi^fl^ toa (acts, 

*kBd%g»uionalty adimnctng idete ' 

Two important fimts are pstablislbd iti this.wmkj^ One relating 
to theOtmnexkm between the functijDn ol ev^m^n clr- 

cidathm, and the other td the eha%^ incidental to the'efrcula- 
tioir^tse^* The shows that tl^ faculty of (beUng and the 

' power 
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:,j»ower of motion are subject to change from evciT change in the 
^.^vessels. Tims, when their action is diminished by cold, scnsibilitv 
and mobility are both impaired, wliile both are increased by 
warmth. In like manner a part is rendered morbidly sensible by 
^Hafiammation, but restored to its natural state again by abstrac¬ 
tly of l>lood. The same obseiTution holds equally true with the 
function of mind, which changes with every change of circulation 
in the brain. Thus, when the action of vessels is moderately in¬ 
creased by wine, we feel exhilarated, and our ideas flow more ra¬ 
pidly; if hurried by taking it to excess, the powers of association 
arc confused, and l)y iiu)r<iinate congestion they are alt<^cthcr 
suspended, aitd a state of stupor comes on. On the other hand, 
diminished circulation has an opposite effect; the energies of mind 
.are enfeebled by k; and if Ahe abstractiy^i^iblood be excessive, 
tainting and a suspeusinn of mental en.suc. The se¬ 

cond fact illustrated in the work alliK^pP ^^blishes the nature 
of the changes incidental to the points out the 

'various modes, whether natural or ^^m^i^|vi>y*which the parti¬ 
cular state of the vcs.scls inducing'l^jp^;^ip|^^ brought on. It 
is shown that the vessels, in coinmoip^^i'l^moving organs, im- 
d^go perk^cal changes during action, which ultimaJlely render 
them in'ciqiyable of oontiRuing it, and di.spose them to relax. 
\Mnle congestion thus results from changes natural to all organs, 
this state of relaxation i.s also shown to admit of being accelerated 
or retarded^ by a variety of accidental and artiheud means, and 
tlicse lt;wUl be a principal object to investigate as we proceed. 

Sleepy then, results from two cornbjiicd causes : 1st. A conges- 
, tion of blood in the brain; 2d!y, A retarded circulation ;-n^d 
»it will be found that every thing inducing these conditions pro- 
wy}tes sleep, W'hile circumstances of a different tendency.jprevent 
^proach. i'he horizontal posture of the body Ta^ilitates 
i>hleltp, because, in that state, the heart is relieved from tjlto pres- 
. aure of some pounds of blood, w’hich, by the feelin^^'^^teii- 
I'lskm, excites the vessels to action. The limbs also bi^^^^test, 
do not employ such an exertion of muscular power ^. '^^sts to 
make circulation ? more riqiJd. From-th^ diminished ll^ng of 
distension follows a ^taxation of the vaseti^ system, and mode¬ 
rate congestion of blood; "^with retarded .^eifilatioii, nod conse¬ 
quent n&p. fm^ever^^lhe ooi^si^pjM^ilhmodcrate, it ex¬ 
cites the vessels to inordtoia^ aeontrarj^* 

feet: hence it is difficult tl^tepdseii»i^;»^^lfrj^Udw^ or.;^^ 
head so placed as^to cauiie a 

however of a ‘eorpulcnt and the hmizotilid po- 

eition not so eoiiveuieut as a redining'^pa^h^ ill a ehak*’ with 
^le head hanging down,. Ijn persons m thja^dqseription is 

, iready 
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already a congestion neai-ly sufficient for sleep, so that a hutlieo 
increase produced by the fiorizontal posture would excite inordinate 
action. Nothing is required but a circulation somewhat slov^air 
than ordinary, which, in vessels habitually inactive, readily ensuaa 
from the uneipial pressme on the scat, and the obstruction of tha 
dress, rendered more tight round the neck and waist by the posw 
turc of the body. 

Exercise brings on sleep by the relaxation of vessels, whicll, 
naturally follows their continued exertion. Hence the sound rest 
of labouring men 5 while persons confined to the house sleep very 
lightly, their vessels not having been so fai fatigued as to uridcrgo 
a full relaxation. Children are found to sleep more frequent!^ 
and more soundly than old people; the pla)fulness of the former 
soon inducing fatiguej 4 moi'e especially on account of their great 
mobilityol fibre,—whef^ithe latter have few exciteineuts tff per¬ 
sonal excition. To this We may add, that the circulation in 
childhood is so full, that a i^ght letardatioti of the natural af^- 
tion eicates the requisite e<!mditions, while in old age it is difficult 
jto cause much congestlcui Dk^ithout exciting a degree of action, 
which at that time of Ufe is inordinate. FatiguO'^will induce 
bleep ev'eu iiiuler the most extraordinary circuimCgpces, fre- 
<|ueht]y during intense cold, though the person is that 

he can never wake again. I'he cold in this case coofiei'ates with 
lassitude, by iinpaiiing the sensibility of tbe vessel^ The ha¬ 
rassed soldier will repose in the trenches, and the mtdefogCor be¬ 
fore execution will vield himself up fatigued in mind and body 
his violent emotions. To the same head may be refeflsied tlie 
cruel artifice of some nurses to make children sleep. 'This plan 
consists in frightening them witli the idea of some terrible i^eet 
being in the room, so that they lie perfectly still, not dariug^tn 
move a muscle. This want of motion retards circulation, whi|A 
terror, moreover, constiicts the vessels so forcibly, though ncM^ 
exhe^t^d with the play of a whole day, that relaxation and aonV 
gestibla ’must soon succeed. If fatigue has been such as to lea##, 
the muscles in a state appioaching to inflammation, the periled' 
of will be a wliile retarded by painful dis|epUiion and inon^’* 
nate action of vessels. 

It is found that sleep ta induced by jilung the Knif|d partna^ 
^ntly on one impresskni. This phaenom^u may^ bib refermd 
In the principle, tlntt ^tention to qnf one Impression ^niiusbes 
the feeling of and coasetjiiMatly the action which, when 

felt, they would (^oduce. If dierefore the mind be divert^frmn 
attending to the fedUitg of distension in the vessels, they will be 
less excited to a^on^ will gradualty relax, and ultimately undei^o 
congestion. Hence we aie lulled by the murmuring m watert, 
the hujxuning of bees, the dto4»d sounds of a h^vy speaker, and 
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fhe ;monotony of a book too dull to afford a single idea striking 
'enough to di\ert the attention from its general uniformity. In 
tile same manner, in long stories of one tenor, we at last only hear 
the voice of tlie nai rater, and finally fail asleep. The exclusion 
* of light, ami the alrsence of promiscuous noises, by removing sti¬ 
muli to the attention, have the same tendency. Regular and 
gentle motion, hy fixing the mind ot> its own uniform impiessinn, 
lulls us to rest, as we daily witness in the effects of rocking upon 
ehildren. TliU'i also, if the head of a fowl be placed under iff 
own wing, and it be moved gently in a vertical circle, a few turns 
will lay it completely to rest. Here the warmth of tlic wing re¬ 
laxes the vessels of tlie hearl, in which congestion is promoted by 
CiMitortion of the neck, \\hile the uniformity of motion completes 
•the effect. So also children are told to sl^Ht tlieir eyes, and look 
^ steadily for sortie person that they will see; and it is found 
that, while their attention is so directed^ sleep very soon over¬ 
powers them. Grief, when fully settled upon one object, has also 
a tendency to bring on heaviness, in which case congestion in the 
head is evinced by red and swollen eyes, with other symptoms of 
distended vessels. 

It is fu^lier found that every thing which causes a gentle re¬ 
laxation <» vessels, will, by the concomitant congestion and re¬ 
tarded circulaticMB, contribute to sleep. Hence nightcaps, com- 
fioi table beds, and the warmth of a fiie after dinner, will all pro¬ 
mote drowsfhess. If however the wamith he ‘o great as to cause 
irtimoderete congestion, with an nLconipanyidg inordinate action 
ih tlic-circulating system, sleep is preventer I, a- wefind by the un¬ 
easy restlessness arising from nir>litcaps too tlick and bed»too 
dowiry. As internal impressions excite contraction, so those which 
^are external cause relaxatipn; and upon the principles stated, the 
' IfMiter qught to create sleep. As pleasurable feelings operate in a 
s^ilar manner, their effects ought to be the same. Herica we 
"incline to ^ep by the pleasing sensation of a full meal, wiisoli at 
the same time operates by its extenral impression on ef 

the stomach, already predisposed to relax by the estertidii df/rthe 
day. If, hcwv<»ver, the mrstem be not predi^oscd,to Tti&f'JWly, 
a hearty xnealrather ^iiarates, by aup;meiittngvasculai'motion; 
end if a^J^vy supper' be taken, sleep » distfirbed from irregular 
drculatim, which results from its unequal premure'on the arte¬ 
rial <^(tm. From the relexatlian following external impres8iom<j 
dd^eirand ttie inferior amirnds are hiM'to steep by a gentia 
Metiotirdf the head. On the principle that^ the idea^of an hn|^* 
aion ef&cts timilar ^p^e hnpresitdih itself, aoitMi persona 

fedl’a profwtisity to sleep from thinking of it, or become dro>my 
in ccMi^any from the very apprehension; and wefrnd hitdi 
roost in atof^eclipse of tl)» sup. From habit also the system 

relaxes 
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felaxes at stated intervals, so that a lady of fashion will be qiift# 
lively at a period when the regular citizen is seized with an irresisti^ 
ble drowsiness. Habit will, moreover, so far divert the attention 
hrom feelings generally causing action, that some persons can steiqp 
while standing upiight, or sitting on horseback. ^ 

Upon the principles laid down, it will not be difficult to explain 
the opeiation of some other moans by which sleep may be jito-* 
moted or prevented. If the skull be laid open, and the cerebinnf 
gently pressed upon, the animal sleeps from the retarded circukL« 
tioii and congestion induced. Opium and extreme cold, by iihi 
pairing the sensibility of the vessels, diminish their resistancd 
to the cmitdincd fluids, thus retarding circulation, ami rcinovin|^ 
any opposition congestion. Wine taken to excess, after a cOr* 
tain period naturally to sleep; foi its primary effect bein^ 

to increase circulation, afid’’accumulate blood in the head,-~aa 
Boon as relaxation succeeds to inordinate action of vessels, tho 
brain will be under every oircumstaiicc recpiisite for repose, .Strong 
tea, both by its sensible impression on the mouths of the vessels, 
and by the relaxing eflfect of warmth, promotes secrefiop, unloada 
the vessels, and so fur removes congestion, and quickbns circula-i 
tioii, as to promote wakefulness. Opium indeed caisls relaxa¬ 
tion of vessels, by impaiiing tlicir sensibility; but iAstOid pf in- 
Cl easing it usuallv dimim!»lies sccietion, and does iiof therefore 
remove congestion, but mcici'cs it. Acids on the e^trary, by 
promoting secretion, uiiluad iLe \«.sscls, a^id, like tea, TOlfdVe tliie 
Boporific effects o. ojmmi. 

Such are the Aery nainoiom fa^*ts referable to Dr. Park’kp^- 
ciple»; and should ain matoii.tl points have been passed Aver, 
there can be little doubt that they also tvould reduce themselVm 
to the same cxpheatio.i. He has extended his researches on thft ’ 
head to the phaenomeua of Di eBiimig, Incubus, and Somnamtift^ * 
lism. ^ 

XHVliU tiirtha Ohstivalions cornetning the V^oductwn of th» 
iingutar Substance called lode, or Iodine; easy Methods ^ 
obtaining it; with Remarks on the corf^imtive Nature ^ 
Kelp, as far as it regards the Preparation of By 

Fabbrick Accum, Operative Qhcmist, i A 

T Compu n Street, Sebo, Fel*. lRi4. 

HB obliging manner hi which you have noticed itk 
your Mi^gazine fior January last, the observationa tvhieh I CffUR* 
fnunicated to you, conceining fhe’^methud of ptvpatiDgMe, 
induces me to send a few additional remarks on the same 
whuda I flatter faay prove useful to some of your rea^rs. 

Upmi 
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* Vpon a superficial examination of the varieties of kelp 
Iwth ill the marLct, vve soon become cuiiviiiced that this sub- 
•tance (lifters pio(lifi;iou>vIy uith regard to its external qualities as 
Hrell as chemical composition. An extended series of experiments 
.lately made upon duTerent vaiietics of kelp, gives me reason to 
Mate, that some sorts contain, besides carbonate of soda and the 
itsual salts peculiar to the sea-uceds from which kelp is ob> 
ttfhicd, a considerable portion of subcarhouatc of potash. Others^ 
abound in sulphurcts; again others, are almost wholly composed 
of common salt, with «rarcely a notable portion of mineral alkali; 
wiulst others again furnish fioni 2 to pei cent, of mineral a]> 
kali, In certain i.iricties of kelp we find a huge (piantity of sul- 
phuretS) and (Hheis again are almost free from sul})hur. 

This difference of composition is j||r^i$(j^iona1>iy ow'ing to the 
mode in which kelp is prepared, articles of which 

it is manufactured. 1 am enabl^ from good authoiity, 

which I have received from dift|^)ljt ^Ugrters^ concerning the 
Biaiiufaetnre of this aiticle, tl|M ptaoes a considerable 

quantity of fern, {^Pten^ and woods of all kind, 

are burnt, together with the le^ for the production of 
kelp; and Hiat in other distiictc, amixtufsi of eoininon salt, sul¬ 
phur, and the ashes of peat and biushvvond, is adek'd to facilitate 
the complete fusion of the ashes of the sea-weeds, to effect which, 
is said to rc(]uire a consideiablc degree of practical knowledga 
of th^kelp manufacture. 

Without eiiteiing into a further detail concerning other abused 
committed in the manufactuie and sale of kel}>, some ot which 
are practised with a view of giving to Biitisb kelp the appearance 
of Sicilian or Teneiiffe baiilla, 1 shall confine m\sclf, on the pre- 
Stent occasion, merely to point out the characters by which the 
variety of kelp best suited for the preparation of iode^ioay be 
disciitiiinated, hum those sorts w'hich contain almost of this 

aubstance, or from which at least it cannot be obt^m^W^th- 
out much trouble and expense; and 1 shall Ukdwis^ the 
processes and practical proceedings which I have 

best to obtain this substance. f' ^ 

Kel]) front which lode may readily be pro<nir“d in ^ banner 
to be metttinned presnulv, is of a deep olueish-gray colour. It 
readily attracts moistuie when exposed toe damp atmosphere, and 
then Incomes iiitousciy black. li !s of a moderate hardness, and 
fnay esfoily lie pulverized. Its recent frillsturfe is minute cellldary 
porous, and earthy [not crystalline]. a |gdnt sulphureous 

odour when ntoistened with W'at^r or 'WUte It possesses 

a saline alkaline taste. It affords from 2| to 3| per cent, of 
carbonate of Mida, and when kept in a dry ^ace it Itocomfa co¬ 
vered 
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Vered with a white efflorescence. 15y these characters kelp 
tabling iode in considerable quantity may readily be recogniset^y 
Those varieties of kelp which are of a greenish gray c<dot|i| 
and 'crystalline fracture^ which emit a strong sulphuicous odovi# 
when moistened with water or dilute acids^ which are of stonp 
hardness, and do not readily attract water from a damp air, ani 
almost unfit for the piepaiation oi it; they yield but very llttl* 
iode, and the means ot extracting it l^om those varieties SM 
tedious and difficult. ' . 

The best kelp is said to be manufactured in those places whew 
the sea>weeds are cut down by means of a scythe fiom the rook* 
situated between the high- and low-water mark, as is the prao** 
tice in the North ot ^Qotland; and the worst kelp is said to be 
made in those places ndh6i |l| | it is cu'tomaiy to pull up tlie alg^, 
or leafy marine rocks by the rootS;> by means of 

rakes or giap]>ling i)r^)^yil^Jg]ractiscd by the peasantry ii^-soiuf 
kelp districts on their* ‘‘^'"'>fpglish coasts. 

Those w'ho are “ foparing iode [and who is them 

among the eultivat^^i dS{ kbtry that is not?] will i) welh tp 
avoid useless trouble ^^aying the kelp they wi^ to em¬ 
ploy for that purpe _ er they proceed to operator ^Ijpon it. 

To accomplish this object, put a few ounces of if; |»;fe\iously 
pulverised, into a glass or earthenware funnel, and s^ec eight 
or ten ounces of cold WMtoi to tiickle or run over and tbwugh it^ 
very slowly, so as to wash out the easily soluble matt^ vtbioli ft 
contains. , 

To cause the water to pa<i« readily through the mass, and.to 
obtain the fluid clear at oiiec, a few large pieces of kelp Ou^it 
first to be introduced into the throat of the funnel; a stratum of 
smaller pieces should be put upon these, and the liner powdew) 
kelp over all. When the water has run through the mase^ 

pour tl]^l>tained solution back again upon the kelp in the fuiT^ 
nel^ this operation for several times. This being donei 

evapotl^^jpie Uiaivium to about two-tliirds of its hulk; a consi- 
of salt will become deposited during the evapo* 
ratiopi^j^Wiad^e it from time to time, and lastly evaporate the 
remam^duid to dryness. Transfer the mass into a cru^Ie, 
and fuse it for a fefr minutes. From the appearance of the 
melted substances when oold, some conjecture may be 
concerning the nature of the kelp with regard to its contents of 
iodat If the moss exhibits a bngha peaoh^blossom colour, w« 
may predict that it ahminds In iode; if it possesses a flesh or 
very pi^^ rose coloovlt 4imjtiaii»«a quantity of this substance $ 

mid if it is colourless ijoncsellaficous, resembling white enamel, ii 
then^ almost destitute of it. 

The presence of iode may likewise be rendered obvious, by 

adding 
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Adding first sulphuiic acid in excels to a iKivium of kelp freed 
by simple c^apoiation^ ot the greatest portion of salt nhich it 
leontains; then evaporating this solution to dryness, and again 
bating it in a flask or jretoit, with an additional quantity of sul-^ 
)>huric acid. If it contains iode, the mass now will acquire a 
fose colour, more or less iiiten*^c, according to the quantity of 
iode present; the vessel in which the assay is made will become 
filled with a hoautiihl vwict-columed vapour; and a den^e }el> 
low’ or orange-coloiiicd nuid, which is sulphmet of iode, will con¬ 
dense and lun down in strix on the sides of the vessel. If the 


aolution abounds m h^diosnlphuiets, the sulphur which becomes 
precipitated by the admixtuie of sulphuric acid should be re^ 
moved befm^ the solution is distilled <f|l|l||^AUlphuric acid. 


moved befm^ the solution is distilled ^fV^^^phuric acid. 

, The hcforON^tnentibiicd di y 

may be heated fin a few of its Vieight 

of red oxide of lead, and sulphuric acid. 

1[f it contains iode, a become disen- 

To ^icvire iode (or iodine) expeditious and 

dieap^j^ {Danner, from kelp, piocecd as follows : 

I Fill a dpnical bag,^1iiade of coaise liiun, or any porous ma* 
tefiai^ ^ith powdered kelp. Suspend the bag in some convenient 
l^nanner, and suffer cold w.iter to trickle through the kelp in as 
•k>v^ a way as possible. Four paits of water are thus suflicient 


tl^t expeditious and 


to lixiviate one of kelp. Pour the lixivium which runs from the 
back again upon the k^lp, and lepcat this operation for three 
jpr four times succes^ely. The obtained fluid will he perfectly 
transparent, and alailttt colouiless. Fvapoiato thlstoMpb in 
ft Wcdgwood'vvarc pason, and remove the salt w1uq)i; 
deposited from time tet time. The quantity of IMls 

dow'n,will diminish as the Ikuvium becomes congflnlj^f 
no moie salt becomes separated during the ebuUi^oii 
or when the quantity deposited is but small, the he 

evaporated to dryness. Tins being transfer ptBp^if^cible 
the obtsmied saline mass which.contah^s Ihe iodtttC ^ soda,&c« 


and expose it to a dull red heat^ begins to melt, 

ft lambent pale blue flame will mftko ; and when 

this has ceased, pour out the ftsl^i pulverise 

it coarsely, and preserve it for use.<^ 

To obtmn io^ from this sul>stanG«^jMhcl|^trith 6ne»fourth of its 
weight of red oxide of lead, and whib aulphurie acid, 

taking care to add this fluid as efforvescence*'i^kes 

jplace, and proceed as stated No* page l»7> Phil* Magasdne* 
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tion of soap. To obtain the iodc from the waste lee^ let it bff 
>boiled for a few minutes with quicklime; strain the fluid, and 
mingle it with sulphuric^cid in excess. This being done, eva¬ 
porate the fluid to a syrupy consistence, and then distill or 
^eat it in a flask as directed above with red oxide of lead and sul¬ 
phuric acid. The iode will thus be obtained in abundance; and 
this in fact forms the cheapest process of obtaining it. If the 
waste lee contains inuc^ animal matter, soap, &c. it then is t s- 
aeutial that they should be first destroyed by exposure to a mo- 
ikrate red heat. 

• llefore I conclude this paper, I beg kavc to state, that I have 
reason to believe that iode does not exist in barilla; althoug]| 
. I spoke otherwise in my former letter,/*The kelp upon which! 
operated, being delivered to me u m||||ylh ^-’^me of a sample of 
barilla, was the cause of the which I was led on 

that occasion. Indeed, confusion in the mar¬ 
ket between the articles of The latter is fre¬ 

quently adulterated or mixedliit^ MB m ^ so dexterous a manner, 
that even the most skilful (commodities are often 

deceived. Tliose who have ai|r of readily rendering 

the lixivium of kelp caustic, m by quicklime, 

will do well so to do. The obtmned sw, containing the iode, 
when then distilled with sulphuric acid and red oxide of lead, does 
not eii^e$ce, and the distillatory vessels employed for that pur¬ 
pose may be of a less capacity. 

1 iu», with respect, yours, 

Fresricx Accum. 

Messrs* NichoUon and Ttlheh* 

I 

XXIX. On the Camphoric Acid, considered as a pecu^enr Acidm 

By M. Bucholz^. " 

M . Bucrolz, after having referred to the 

which have appeared on the subject of the camphoiie^^fdlSd i^e 

the discoveiy of Kosegarten to that of M. Boufilon-^K^ik^lftl;^^ 

thought it his duty^o publish his own observati(mB<q|b4h(reub- 

ject. 

'Hie method of proceeding which appeared to M. Bndiolz ta 
be the best adapted for avoiding k»s, consisted hi treating two 
ounces of camphor with a pound andf a half of nitric acid of the 
specific ^ravky of 1*250, td which he adds half a pound of pure 
nitric »nd Of the specific gravity of 1*550, rectifying the whole 
threcHimes successively by emploj^g 8 tidddling cli^ee of heat, 
andNaking away about hadf the liquor every rime, or the quantity 
wldch is necessary that the whole of the camphor might b« con- 
* Jbinalu de Clume, tome Issdiv. p. SOI. 


irtrted 
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veited into acid. After the second rectification^ but a vei^ smeill 
quantity of oil of camphor will be obtained^ which floats abova- 
tlie weak nitiic acid. ^ 

The camphoric acid^ at the end of the evaporation, is fauv^ 
«bovc the fumiiifj^ iiitiic acitl, undei the form of a white and buty- 
raccons sjubstance. It is sepaiated by means of a glass ftinnej^ 
ledissohed in boiling water and ciystallued again, in order to sb* 
paratc from it aU the excess ol nitne apid. This acid perfectly 
pure weighed five drachms, exclusive of that which still remained 
in the concenti ated intiic acid,' and which might amount''to otie 
diachm and a half. This process therefore seems to abridge the 
^rOinaiv manipulation. It appears that the gre4t art constats iti'* 


not pushing the dis 
towaids tlic end of 
of decomposing p 
acid ill excess, wh 
lour whir h the 
The form ol the 
that of the muriate, 
observed; this c 
the acids compos 
of the benzoic acid^ 



too much activity, particidarly 
n, because we might run t!ie risk 
horic acid formed by the nitric 
be ohsen cd bv the brown co- 

• 

phoric acid is feathery like 
pis M. Bouillon-Legt^ngo has 
Very different from all those of 
cals, and paiticulaifly^Sroin that 


Cnmparalive Erpciiments let ween ike Benzoic A(dd And ilte 

Can.phouc Acid*. f 

Camphniic Add. Benzoic Add. , « 

1. Sohlihlif of camphoric 1. SduUi’fy of this add 
add in told waiter, 'feugrains in cold iuaU‘T. Having %)CV 
of camphoiic acid were agitated rated under this clrcumstmic^ 
in 5i(^ grwns of distilled water, as in the foregoing ej^pcrimeift, 
lu which might contain theie remained a residue weigh*' 

d’f water, for an ing seven grains and a liallf; 

at a tempera- consc'inentiy theic Had been 
fC^tnur; the liquoi only two grains and‘a half of 
'Altered oti a filter acid dissokpd: hence it results 
Tgrains. The filter that one t of benzoic acid 
dgain had retained requires *300 parts of water tb 
five gi-ains of atiil. Thus JiSQ ^ijtssolve it. The benzoic acid 
paits of cold water dissolve one^ ,:^lfers considerably, therefore, 
pai't of cainpluaic aCid. This ^fr6i^ the camphoric acid in this 
experiment difftrs from th^^of respect. The result of this ex- 
Kosegarten, w ho says that fi peri^icnt al®o differs much frogi 
quires 2fH) pai ts of wat^, of that of Doerfiut and other che- 
tbat^ Doerfurt, who pretends mists, lyHo -sseit that 500 or 

that K 2 at 



* Care wab taken to employ acids pcrlcLtly d by cry»UillIzdtion. 
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^at it requires 400: it ap- at least 400 paits of water pm* 
preaches that of Bouill^-La> reijuisite to dis‘ohe one part o3 
grange; for he had aimmiieed benzoic ackl. 
that this acid is dissolved in SO 
parts of water. 

*’ If the above clicmist has de¬ 
termined the ((uantity of acid 
kept in solution in watir^ by 
estimating vhat might bcic- 
tained*by a warm solution of 
this acid, when its tcnipeiatnie 
has fallen back to a hmer one, 
he would have been iiglit; for 
uc know that sinnlai solutions 
of salts constantly 11 tain more’ 
salt than the water could dis-u 
6 oKe at a tcinreiatuio cquuUVv 
low. ■* 

2 . Solubility ill loilinsf toi 
ffir. One ounce of watci was^ 
heated hi i, large vase to the 
boiling point, then canqihoiie 
acid w'oi added until no more 
solution t«ok plate, and the 
whole-'was spetdilv weighed. 

It required ncail\ elesen paits 
of boiling wa<’cr to dissohe one 
of'camphoiic acid. Ihis result 



benzoic acid tvhnr 
iC same niiiiiner af ‘ 
lilt whith diifcrcd 
vety little from that of the other 
cluMia^ts; for I found that it 
lequiicd 247^ parts of boiling 
water to one of benzoic acid. 
Lichtenstein and Doeifurt have 
announced that 21 aie icqui- 
site, and Trommsdorf has said 
•if). The benzoic differs con- 

the 


Iierty, 


foi^ms a me.ui between that of 
hi. Bouillon- Lagi ange w ho saj s sidei ab ij, thei efore^ 
|hnt it requites 10^ and hose- catnphoiic acid'Jt^^^ 
garten who asseits that it le- 
quiies 12. 

3. Solubility hi cold akohoL 
100 grains of al^hol were 
shaken with caiit^oric acid 
until tlie latter lefuscd to dis- 


3. The 


cohol when s 
longer with 
only dissolve 5d 



solve at a temperature of 15” Tlmaltme is .sufficient to de- 
Reaumur. lOf) giaiiis of sci4 the difference which 

were dts-solved: tfie liquor wi^ bi’twaeu these two acids, 

of the consistence of a ck/^ be admitted that 


«yiup. 


a'i- 


of the essen- 
which op- 

p0^-''t8fkt:^lution of thu acid, 
thh ea^till oil being very so¬ 
luble in alcohol* 


4. Solu* 


4.. lOD 
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bility in cold water. This so¬ 
lution reddened turnsole j^aper. 

Tlicse two last c\periments d(> 
bot aifree with those of M.Bou¬ 
illon-Lagranj^e, who as'-cits 
that the suhliinutc is not solu¬ 
ble in water, and that it does 
not redden tuntsole pajicr. But » 
he must ha^c ceitaiiilv been 
led into an eiror by a pait ot 
the sublimate surcharged with 
empyiemnatic oil. 

The solution of this sublimed 
camphoric aeitl had aKo an 
aioinatic suiell like oil of rose- 
marj ; upon the liipioi coolings 
the acid waj piccipitated in the 
form of smaJl leaves. The nech/'»f'^j^,^ 
of the letoit towaidi the belly ^ 
was coated with a biowuidi * 
enipyreumatic oil, opake and 
very thick,wcighini; ft oni a grain 
to a grain and a half: the bot¬ 
tom and sides of the letoit were 
covcied with a sliglit coating of 
charry matter. 

In ^itc of the tlifference hr*tween the eamphoiic and lienzolc 
acids as above exhibited, I thought it light to subject them to 
some new expcriinAit*, with a view particularly to neutralize them 
by some ba^cs, in oidcr to observe tliC piopeities of their Wts. 

fi. Ncuitalizntion of the fi. NeutialimittriW^ tfie 
eamphoiic acid ly lime. 50 henzoic acid 
grains of caiuphone acid were grains of beusotc. 
boiled ill four ounces of water, boiled with 3(1 ” 

and it was attempt^ to neu- bonate of lime, 
tralize them by pure carbonate of water, until 
of lime: when 30 groins of this longer reddened titffcS 
carbonate vveie added, the ef- salt was afterwards separated 
fcrvcscencc cca&edj but the H- by treating the deposit eight 
cpior, although reduced to three titties with eight ounces of vva- 
ounces, reddened turnsole still ter f»ch tipie. The lesiduc, 
stroDgI); it evjfu retained this when,iw|)l washed and strongly 
property when I had added 85 wished ten grain's, and 

grains of carbonate of HoiO: vvas ndt^H^ but pure carbonate 
having diluted the liquor in of lime; thus 20 grains Were 
eight ounces of water, it lost consumed. The liquor having 

tins been 
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Ifhh property: it appeared, been reduced to two ounces 
therefore, that the camphorate gave upon cooling amdl needle* 
of lime always exists with an forme(l crystals, silky and bril* 
excess of acid. The liquor liant, several of which issued' 
decanted, and tlie deposit boiled from a common centre. At*' 
with eight ounces of new water; the end of two hours the whole 
it was then filtered. The car- of the liquor was filled . 


bonate of lime strongly dried these small crystals, and it fut^ 
weighed 57 grains: thus 5# nished them to the end by ev&* 
grains of camphoric acid re- poration and cooling: the tast^, 
quire, in order to be saturated, of these crystals was mild, and 
28 grains of carbonate of lime, a little earthy. 

The liquor was reducc^-fQ. It is also proper to remftrk 

au ounce by evapar;^^|^|||^ here, that although'pure and 
small capsule: but-,dii^^|||K. white acid was employed, there 
to crystallize, anot1ieyfi^^^^|.; was a slight smell of benzoic 
of liquor was evapo^l^^M^developed, which speedily dis- 
tolerably strong f^ltibljf ^^^^l iappeared. and which was no 
then exhibited: upon tH^^ ^B feiiger remarked in the liquor* 
ing of the liquor, 
parated at the 

3L considerable qus^^'ofiiy'r. 
otallized salt, but the form of 


the crystals was not sufficiently 
decided. The concentrated so¬ 


lution of camphorate of lime 
has not a remarkably salt or 
bitter taste; it leaves a tiiste 
of lime, .and is a little acrid. 


7. Action of caloric (m the . 'if i Action rf aAbrie upon 
camphorate of lime, IStfe, tn^zpate ^ lime:; Fiye grains 
grdns of camphcu^l#. 6#; ^»be ' df this s^t, perfectly pure and 
were introduced; A%httei-l^^ted in the sfime way, 
with, a long prei$ented,. the following phse- 

ap^ture. nbmenat itwas perfeedyHque- 

jsoise, the ecyatdfe were men fied ; there was an extneatibn 

^ied K 4 of 


whicb^distinguishes it eonsi- 
calcareous ben- 




quor 


be remarked, 
this acid is 
is a slight and 
pill of camphoric 
^h however the li¬ 
no indication' even 


when it is heated. 
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dried Avithoiit melting: the of aqueous vapours and a little 
vapour of water and a keen very liijuid oil, the empyreu- 
‘ aromatic smell were developed, niatic smell of which was very 
, which resembled greatly oil of slight, but it had a^trong ta^te 
rosemary mixed with a little of balsam of Peiii. From the 
of empyreuma, occasioned by beginning, benzoic acid was 
-an e.Tipyreumatic oil; there was sublimed, but this soon ceased; 
no aublimatc of crystalline mat- the. residue was the same with 


,ter; at length we obtained a 
little thick empyrenmatic oil ; 
there remained a residue of 
carbonate of lime mixed with 
«little charcoal. 


ilhat of camphorate of lime. 

The j'rodiictioii of an empj - 
reumatic oil analogous to the 
balsam of Peru, and obtained 
fr«»»L'j%l^zoate of lime per- 
and crystallized, is 
foi'thy the attention 
tefeSf. 

^0]^kiUly of henzoate of 
water. Fifty 
^ loit^is salt treated like 
j^horate with 6U grains 
not dissolved, for 
r^Hhed tw'o grains in 
the filter : 100 parts of water, 


8. .Solvlilify of camphora^- ' 

<f lime in void wo/er. Twen 
grains of this salt well drio<l we 
shaken for an hour and a ha^j 
with GO grains of water, at 
teinperafiire of la"* Reaumur ; - 
I'i 'grains were dissolved, for 
there remained seven grains of therefore, at a medium tempe- 
diy salt; thus five parts of cold rature cannotdlssolve more than 
water dissolve a little more five parts of this suit, 

than <>ue part of salt, or 100 
parts retain 21 and two-thirds 
sedution. ^ 

^ The salts formed by these acids vary therefore co^St| 
aijd may still serve to elucidate the nature of th(E 
the case is the same with their combination wit 
shall now sliow. 

9. Properth'^ of camphorate 9. Property 

of potash. This salt does not potash, Thet 
crystalline until its sohstiou has ash with; a sligblp 
been brought to the consistence cr^taUiaijes easily;! 
of a li|)ind syrup, and it is then iniiKe, or thin needft^^^^hich 
sponta. epusly evaporated we., are not -yery soluble in water, 
then obtain. smallcrystal.s: tliese sln^ s^t requires 10 parts 
crystals melt ill their ivater oS of/Ur^ei^fit ^he temperature of 
crystallization, the liquor be* (The neutral 

comes brownish, and reijtiires a bf beiusoate of pot- 

long time before the salt is hard- ‘ ]ife@^N(»ore soluble, &inoe 

^iicd: it has then a pungent thbi s^t^ 1 ^al:ta^^,n)^dity 1 lfom 
pnd naustic taste, while the thfe 

crystali ^ Zoat(} 
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crystals are but slightly salt, a zoate reddens turnsole paper, 
little aromatic, and bitter. This it has a less acrid taste than the 
combination also retains the cani])horate, and is even mild, 
same properties when there is If wc redden it, a part of the 
an excess of acid. acid is volatilized without being 

decomposed, but the major part 
is decomposed : empyreuinatic 
oil is formed, and there remains 
, * charcoaT with the alkali in the 

state of carbonate of potiUih. . 

The want of time and of a greater qu{;intity of camphoiic acid 
prevented me from prosecuting the ftn’egoing researches ; I shall 
content myself therefore brief recapitulation of the proper¬ 
ties of these two acids 

1. The camphoric 
in the form of quillteatHereiJ 
The ben/oie acid in ihe’st 
needles or in hirninee, or 

2. The camphoric acid' 
bitter smack. The 
and a little pungent 

3. The camphoric'l^d, irt lnder to be dissolved, requires iOO 
parts of water, at a teinperatuie of 15 ' Reaumur, and 10 or 11 
])arts of boiling water. The benzoic acid lequircs 200 parts of 
cold water, and a little more than 24 of boiling water. 

4. camphoric acid diNsolvcd in one part of alcohol at 

a middling temperature, and it should seem that it is dissolved in 
all proptirtions in boiling alcohol. The ben/oic acid is dissolve^ 
in two parts of alcohol at a middling tcinperaturc, and it requgei' 
weighl^MfUal to its own of boiling alcohol. « 

ja^phoric acid is volatilized and sublimed, but the' 
different, a) It is denser. //) There is a’ 
decomposed : a particular oil is fbrnied, an acid 
^charcoal remains. Th** sublimate never takes a 
The benzoic acid is always sublimed in cry- 
-yapours arc never produced, scarcely is thi^re any 
il formed, muKthere remains but very little char- 

6. The camphoric acid utiited to the bases produces sdts 
different from those forcued by the bHUzoic acid, as may be seen 
from the above experiiKieiits^ / ^ 




Cantly crystallized upon cooling 
rveii by M. Bouillon-Lagrange, 
instances crystallizes either m 
jband form. 

led acid taste, and leaves a 
’ihild, sweetish, scarcely acid. 



emp; 

coal. 
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XXX, Proceedings of Learned Societies, 

ROYAL SOCIETY. 

Jan. 27 . The Right Hon. President in the chair. A long pa¬ 
per by Dr. Brewster was read, giving a detailed account of his 
numerous expcrinienUs on light, in addition to those which have 
already been laid bclbre the Society. Dr. B. has investigated 
with great care the laws which govern the reflexion of light, and 
ascertained that its polcU'isiation discovered by Malus is not a ge¬ 
neral but a particulai' law. The pliaenomcnon of double reflexion 
has engaged his‘attention, but it. is not possible to convey any 
adequate idea of his new obse rtiSlBjp ^ gnd discoveries without 
drawings in this brief report. 

Feb. 3. Sir Ilmnphry Dw ^plilfaif^cated to the Society a 
long account of his very acc ^ ingenious experiments on 

the flnoric principle. Fluoir iiil many substances which 

present grefit difficulties to operator, and pro¬ 
mise no brilliant results to labour; consequently it 

remained almost unexamined discoveries of thi» 

philosopher naturally led him^ its nature and pro¬ 

perties. His former experiments'developed many new and cu¬ 
rious analogies of nature; his present confirm the observation that 
hydrogen produces as many gei<fs as oxygen, and that it unites to 
the peculiar base, which he calls fluorine, to constitute fluoric 
acid. His first opinion, founded on analogy, that silica and boron 
'Were metals, he here abandons, and considers them also as pecu¬ 
liar undecoinposed substances, which, in the present state of our 
knowledge, must be admitted as elements, the same as oxygen, 
^hydrogen, chlorine and fluorine. The result of ^ny;itomplex 
and delicate exfK>riments is, that fluo-borats can,jjilt%^,^ pro¬ 
duced without the aid of hydrogen; and fin^y j^^^^trary 
to the supposition of Berzelius and others, |he 

point with at least as much zeal for distipctioR^l^l^i^^lavine 
contains no oxygen. ^ 

A short paper by Mr. A. Carlisle was read mi as 

an appendix to his remarks on Tkrah Colboiun | of 

which was, that both sacred and profane history recbr^examples 
of hereditary monstrosity^ particularly in supernumerary fingers 
and eoes; and that these extra-appendages are generally attached 
to the outer side of the hmuk aiind jfeet| very rarely to the inner, 
and almost never to any other l^h« 

Feb. 10. Mr. Brodie for promoting a 

Knowledge of Animal Chemistry)- 'Cd^iliuhicated an account of 
his observations and experiments on theinfittence of the nerves on 
i;laiidular secretion, particularly that of the 8th psJr* In conse¬ 
quence 
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qnonce of bis having found much secreted fluid in the stomach of 
dogs j)oi!soiicd with arsenic, he determined to ascertain, if possible, 
whether such secretion was an effect of thv^ poison or of the 
nerves; and after dividing the rier\e which communicates with 
that organ, he inserted some arsenic into the tliigh of a dog, 
which shortly after dic<l j but on cxamiuiiig* the stomach, al¬ 
though the usual appearances of inflammation were present, no 
secreted matter was found. The experiments wore repeated and 
varied several times with similar results ; nevertheless, the author 
admits that all such experiments on living l>odies Jirc inconclu¬ 
sive ; that although it is extremely probable the nerves contribute 
to oflect secretion, yet it cannot be demonstrated indubitably by 
any direct experimental,wrords, that all the positive 
knowledge accpiired i'^ but a small atonement 

for the torture inllictea'il^ ^ |iy animals. 

A Letter from Mi'i'Right lion. President w*af 
also read, describing^»^n .skeleton hronglit from 
Guadaloui)c to this " Jlial Sir A. Cochrane, and de¬ 
posited in the British . .. his singular fossil was found 

on the shores of Iphigh-water mark, among cal¬ 

careous rocks formci$l|i^m^|^^ves, &c., and not very remote 
from the volcano called the SijUflHere; the block eontaining the 
human skeleton is eight feet long, two broad, and w'cighs al^out 
two tons; it is a very hard granular-limestone re-sembliUg calca¬ 
reous sand-stone, containing a few venus and other shells, some 
of which are unknown. I’he skeleton is tolerably perfect, with 
the exception of the skull and some vertcbrie of the neck, whydi 
are w’anting. Sir H. Davy found some phosphate of lime in tUfe 
bones, proving the presence of animal matter. Mr. K. does ndt 
prcte^4^]|;uess at the age of thi.s fossil skeleton ; l)Ut Sir Josepit 

and observation are more extensive^ 
modern formation. Other fossil bones have 
same vicinity, and calcareous masses or rocks* 
there. This circumstance seems to saticiion 
of the learned President; and taking into 
contiguity of a volcano, the ]^ro!}ability of the 
tcmjrelwfpl^fthe w'atcr being considerably raised at sometimes, 
and tt)c'known fact that catbonate of lime dissolved in wider is 
afteiw'ards dejiusited in'a coniparatlvely short period in masses of 
' very hard and solid' stoae^>i^jw^ person may l>er eoiivinoed of 
the rapidity’^of the ioTmatm *^d' also of. tlte harduea^ibf 'SUqh 
stone, by inspecting thp in^l^^ tea-kettles iii 
garly calletl hard ; i. 

Feb. 17| I'he animal .heat, or rather the, compa¬ 

rative heat of af1:eMat 4n‘d‘Ve^ blood, has occupied the atten¬ 
tion of Mr. John Davv, Whe^ communicated Ae result oi his Id- 

bouhi 
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hours in this tlcpartmeiit of science to the Society. The expe¬ 
riments of Cra\vfor(l being’ performed <at a time wh.en the process 
and means of analysis were much less perh'ct than at present, it 
is necessary they should he repeated before tiiey can be received 
as correct results in the actual state of oiir knowledge. Mr. Davy 
operated on the b!«Jod «;f sheep and lamirs; and it must be con¬ 
fessed that the detail ot his experiments will be read with more 
pleasure, that no eniinai experienced any pain from his researches. 
He began l)y depriving arterial and venous blood of fibripe, un’cr- 
taining their specific gravity, the former being 1047 and the lat¬ 
ter 1050, piaciiig them in glasses of equal dimensions, tilling a 
. similar glass with water raised to temperature, and ob¬ 

serving their relative rate of cotd||a^^|p^derei 11 experiments he 
found arterial blooil Oo-p,,- result altogether iii- 


serving tncir relative rate or coi>|»|g^|^||liiere;it experiments ue 
found arterial blooil Oo-p,,- an^||H|^^^va result altogether iii- 
computible wnth the thcoiy rcconcilcable with 

that of Dr. Jthick or the Biwlie. Tlie posterior 

portion of tlie brain he lonr ^^^P^^ fi^^ij^grecs higlier than the 
anterior, and liOtli were the rectum. The 

heat of the body generally 3| ^|^| ^%'^roportion to the distance 
from the heart, ('i'his faif^^l^P^^s^^tsistcnt with tJie iio- 
lion of the nerves uec.'isionii^^|^|^y|^)ns its focus is nut very 
repJete.witli nerves.) hi gener^^f^w femperature of arterial blood 
,was from I to I j- degree higher tiian that of venous j only 
oue degree was obseived J^tw ^eii the heat of the blood in the 
left and right ventricle of ifRj 'ucart. A newly born child rmsed 
the thermoiiu ter to 06'; alter three days it rose it to 99. Mr. 
JDavy also made a variety of experiments on all parts of the body, 
livith u \’knv of ascertaining their relative heat; he avoided all 
theoretical speculations, but seemed somewhat inclined to tlm 
•fHippositiuii of Dr. Black respecting the origin of 

Part of a pai'/er, by Mr. Ivory, on Comets, wa|,^M^^,j^hich 
this acute mutiiematician expounded the of 

Kew'toii, described their parabolic motion, 
eommunication was of a naturti not to be read^^^ 



XXXI. Intelligence^Mhcellaneoii^'i^^^^ 

R. CLARKife^s and Mr.'l. liRctures qn MidWifen’ and 

D,isea!Sj|K^f AVomeft and Chil^# Jvill commence on Monday, 
Mnfjsh ^ht, at the house Mn ,0j|^|lee^ No, 10, Upper John- 
street, G^den-sr^uarc, wlicre- Morning from 

a QdSM^r^stJ'en to a the convenience 

cX Students attending paHiculars apply to 

'J)lf,;,Clerke, Netv Biiriington-3fii^i;^’^^^^'-.Mi!.^ Clarjke^ at the 
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Patents,•^Meteorological Olseroations, 


11ST OF PATENTS POR NEW INVENTIONS, 

To William Spratlcy, of the Strand, in the county of Middlcf* 
sex, coal-mci(haut, tor his iinproveiiiiiit upon the axle-tree of 
\vhe*.Js tor cailiases of difibieijit desciiplioiis.—20th Dee. 1813. 
—2 months. 

To John Sutheiland, of J/iverpool, in the county of Lancaster^ 
copper-'-mlth, for lus iinpro\cinc*iit in the construction ot copper 
and iron stig.*r pans and sugar boileis, and a nc*v method of 
hanging the 'd,ni(>} and aho an impiovenient in the constmetiou 
ot the turnac'cs or Ilic-pl.ices in viMch such pans and boilers 
ought to ho placed.—2Uth Dec.—2 uiunths. 

To Sir Tlionia ^ Cochtf^^ij^t. coinuionly called Lord Coch> 


ranc, for his methods atmospheric pipssur^ iu 

lam]>s, globes, and othe^ ^B HBnt lU'-es foi t>u^pl)iHg coni'* 
biMiblti mattor to flainee^fl ^^ ^^oniiig uniform intensity of 
light.—21th Dec.— 

To Ralph Sutton, ||L in the county of Warw ick, 

hrabs-ioundcr, for lib to pi>'\cnt the accidental 

discharge ol ionling-.pie(^ft^^^||^P(iycuti(>ii is imconnectcd iivith 
the lock, and •^ipphca^^O, of tiic-arms.—24t}i l^cc.— 

G montlis. ' • . 

To James Cavatiagh Murjihy, of Edward Street, Cavendish 
Square, in the county ot Middle'C a, gichitect, lor his invealed 
Aiabiun method ol pieseivhig tnnhor voi iou^ othei suWtanrce 
fiom coriiiption oi <ieca).—2Jth Dec. —12 inouths. - 


Meteorological Observations made at Clapton in llackneipy ^ 
Januaty 20 , to Febtvary 13 , 1814 . 


®*‘™*"* 29.30—29.70. NE. gale, 
iu the form ot a V filing in a small iloc]^ 

160.22. Baroin.29.S4,N. Clear cold day, 

24‘h 19». Barom. 29.80—29.94. N. Gentle 
breeze A.'M. overcast and a little snow j gale and clear P.M, 
Jan, 23.—At noon Thenji. 30. ’^Borom. 29,85. Shovvb? of 
9 now from the N, at dijSerelit time^’j the snow-fltdti^f/r&l^i^t 
sizes; at night ahndst.^Ml^*' ' -F' 

Jm. 2^1*.—ThermtSfe. 29,88.-29.84. K* SiKivirjh<»w. 

ers fr<an N. qgime in numTOt^lmof tKe 

I ^ 

*1 undtritand tbiil direst Sa4 loH frost, Jik« thcToRwliich ili^r4<dk 
111 , }>e^'n>i first in the westera'piirts of the island, and trarcUed><$ittiitnaid 
Mild uurihward, Many of the highways are tlockod up with dtep srir»7K 

garden. 
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gardcnj and near to the house, making a dismal and pitiful deep 
cry; during the snow 1 observed n niiinber on a tree, all with 
their heads to the N. facing the wind. 

Jan. 23.—Clear A.M.; cloudy P.M. j falling Barometer. 
Therm. 11 P.M. 27. N. SW. 

Jtt». 26.—Barom: 29.70.—29.39. Therm. 34°. 33°. S. The 
aky was cloudy, with small snow, and the temperature remarkably 
luiiform throughout the day. 

Jan. 27.—Barometer 29.35.—29.20. Therm, all day 33’ 
Cloudy and thaw. S. Calm. 

Jan. 28.—Baiom, 29.30.—29.28. 
aleet from the S. 

Jan. 29.—The Baromete rjiB!^^ : 
eight this morning was ' 

low as 28.25,1 Therm, ab 
wind at night. S\V. 


Therm, 33°, 30° Small 

^|i during last night; at 
'^Ihe afternoon down so 
louded, with storms of 


>^-^9.30. Therm. 33°. 
marshes of the river 
waters covered the 


inches *. 

rm. 27° 35°.. S. N. 


Jtin* 30.—Barmn. rising; 

Wind got to NW. Fioo(k^ 

Lea, particularly towards 
road, and were over the tbdt^ 

Jan. 3»I.—Bamm. 29.38^^ 

SW. S/rc/MSr-snowing. 

Feb. 1.—Barom. 29.88.—30.10. Therm. 30°. 2.9°. NW.— 
NE, Clear morning; ui^holesome kind of day; lobated cirro* 
stratus and thaw again l^M. (The lobated cirrostratus is a 
cloud having the shallowness and light evanescent texture of one 
kind of cirrostrakis, hut with the rounded superficies of the cirro* 
cunmlns: when it supervenes on a frosty and clear day, it is often 
« token of a state of air w'hich affects the nervous sy|tem, and 


produces illness in many people : 1 have noticed ^M^peatedly. 
Feb. 2.—Barom. 29.*95.—30.10. NW. 


Therm, 


Feb. 3.—Barom. 30.10.—30.05. 
and cirrostratus. 

Feb, 4.—Clear—Coming Wj^rmth, as indicj|| 
mulath'e tendency of the li^U clouds by uight/ 

30.22. , 

Feb. 5.—Rather warmed ; ■ cloiid^ sky, anc 

* I noticed.duKiog tfietbswirig of tbesoOw tu'day, tfuit before the snow 
had so as.to leave ground iVgeneral bare, a circular disk of 

earth yv|is .trained round the roots of thf .stems of the trees and shrubs in 
tlie gai^eift^^cjrcuni&rance which aeems JO show' that heat w.'is trans.* 
inittm froiu'Vegetable bodiesi tf wellqs animals did not post 

teas intend} stiurces of heat, it se^s their JmccS must be frozen 
during bnni frosts, and.ld^e oftdn dbstroyedf circumstance aboie al> 
iuded to corroborated this dgetripe, a>td,rnchiies one. to think that the 
oumiiiunicatiun of the warmtli i* lubre corisiderable than is ususUy ima¬ 
gined.'^ ^ 

Peb. 
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Teh, 6.—Calm cloudy morning, with mizzling rain : at night 
blew a gale from SW. and a clearer sky, but falling Barometer. 

Feh. 7.—Gale from SW. Confused and rainy appearances d 
cirrus and other clouds. Therm, 50. Many sea gulls. Lari canig 
in the marshes. 

Feb, 9.—Wind W, Some cauliflower>l!ke cirrocumuhts and 
other confused clouds. Barom. getting up to 30.00. The raven 
croaking while sailing round and round aloft. 

Feb. 10.—SW. breeze. Cloudetl, damp and warm, 

Feb, 11.—Various confused features of the modifications^ 
Warm and mtiggy day. Wind SW, and S. Sea gulls abmmd 
about the marshes of the riyer^X.ea. 

Feb, 12.—Overcast 

Custom-house oecasic^Oj^ 

Looking out of the wulidt 
tachments of a black 
tion appeared to be 
the south in a very 
house. These papers 
in the air j for after 
did for a short time, I q] 
coming also from thal^iiattfe?^ 



day. The conHagratimi of the 
phaenomenon this .^morning, 
ved the air replete with de- 
which on minute iuspeo 
paper, coming over from 
the lire at Custom- 
carried to a great htight 
of wind got to which it 
portions of the said papers 
Whether they were carried up 
aloft merely by the current of heated air from the fire, or vidie- 
ther the explosion of the gunpowdex which took place > heftyed 
them up on high, is uncertain; tli^r long continued a|^ear- 
ance, and the extent to which tliey were carried, (for they went 
some miles into Essex,) seems to indicate the former causes 
Feb, 13.—Clouded still day, wind southerly. The .iSbods^ 
which have been more or less out ever since the thaw, are^aily 
abatii^^^.al^ the water-mills on the Lea work again as usual. ^ 

Thomas Forsteb* 

F<$ paper^ and also in my Researches aboujl 

lOmena, p. 92, I noticed that the changes d 
take place first almve, and to be continued 
experiments' made with Thermometers sus- 
heights, h^e induced me to betieviS the same 
th respect to the changes of temperature It 
would be a good thing to try thia by repeated 4)li^rva$i<^ on 
Mr. Six’s or the self-registeripg Thesrifrometer 'difi^riiUt 

altitudes along high-erected poltSs. Tim inscrum«K,o^ht be . 
drawn up and down the poles by means of strings huiig^er^ulleyf 
at the top. The old Mi^-polesj which still remain in ftlany of our 
country villages, mighV be coliVerted to this use. Paper kites, 
too, might be made lar^e to eany up ThermoKneters at 

their tails. C 
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XXXII. Jn Att&npt to deiermtne the d^Jinite and simplfipin* 
portionsf in which the eonsiitiwnt ParU of unorgame Sujb^- 
stances are united with each other. By Jacob lii^RZELtUBy 
Pi(fessoi of MedtiUie and Phaimacy^ and M,R,A, Stock¬ 
holm, ^ * 

fCondnued fiotn p 11)1] 

II. Laws for the roRM4rioN oi? Subsalts. # 

£fV£iiY chemist knows what is undeistood by neutral salts| 
but it is by no means easy to ^ve a good dehnition of what Is 


pioperly neutral. It 
which botli tile acid 
to produce no leactl 
neutrality, it seems 
neutral, in which 
bines with the 
decompositions 
in his Essav on El 
bination neuhal, ih 
reased, Th s is in 
of a iikitial combinati 
to this determination, the o 



that condition of alkaline salts, in 
me perfectly indifFerent, so as 
Ic coloiiis, as an cscainple of 
> consider those salts only as 
of OX} gen in the basil com* 
alls, and which In double 
ttor base at liberty. Davy, 
I agent, call^ every com- 
al electric leactions have 
ict and scientificNlKipception 
., inly rcldtue. For, according 
nh the protoxide of leacl, for ex¬ 


ample, must be neutralised; it n<%|^)>ger acts on th|^ 
number of bodies as a [negativelyjl^^ctiical substance^ yeit'still 
1 C tains the same relation to more combustible bodies^ for hi*' 
stance, to potassium. Exactly the same is tiue of neuirai*lalts. 
While potass and soda satuiate a quantit) of sulphuric/^id^ 
which contains thiee times as much owgen as thcm^l^s^ so 
comple^, tjiat the acid loses its powers^ this is hy nomeans ths 
case^n|^ ^-^HOtoKide of zinc, the oxide ot uron, alUmma, oi 
zireci[^ai^*^3y&M^ of these bases being extremel) weaJ^ 

eveMwj^^^gJ^bch comesJnld octtileJlit with the salts, makee 
au 4|^^^^Hpthem of a peft acid: hence the action 
ofj ^^ ^^ ^HBtc rcepgble, to be neu- 

salt^^Sfl^^ acid posse;^ 
sequently exhibits its efiects mos* 
vegetable colours. Blit ivhetl we 
the weakei acids i^ith the Si 
always exhibits its 
ample, the common 
called a subsalt; althl ^ , 
the same quantity 0 $ in the earbdnate of be^^or of 

lime, ^nd these three‘sait^ Are consequellfly in the saoie bom- 
Vol. 43. Nix |d|« Match 1814. u ‘ parative 


jA wliich 
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parative state of saturation. And that both these earthy salti 
are neutral, appears hoin the siiftkieney of the force of cohesion 
iu both to picvcht the piedoininant actions of their very poweiful 
ba'-es. 

We may thenTtve, I }jclic\c, condder all those earthy and me¬ 
tallic salt-, as ncnt)af, ill which the aci<l is united with as much 
ofoM'^en in the base, as is found in another deiidedly neutral 
conibinalion ol tin' same acid with an alkali or an alkaline earth. 
Thus, i coii.ukr a I u'Mitral ..11 those sulphates, in which th^ ha'-e 
contains one-third a-, much oxjf^en as the acid ; and all arseniates, 
carbonates, miniates, and jihosphates, in vvhich the base con-f 
tains half as much owtfcn as the acid. Salts in which theic i** 
moie oKvgeii than this in theacldji mpeinalt',; and sulsalts, 
those in w'liich there is less. ^ 

In the farst series ol my definite proportions, 

I have adduced two examples o^i^laiphatcs. I tliouc;ht that 1 
had found that in the of it on the acid 

was comhiiied witli torn times much W the base as in the 
neutral salt, an opinion wdiicll (Wpeai'ed to be confiiined by a.su¬ 
perficial cx'unia.uion (*f xXiei of ihe oitdt; oj copper, 

I4ut as 1 obtained inoie correct on this siihject, it appealed 
that the rule foi tlu iclation of ipFoxygen of the a< id to that of 
the base by no i '‘U'. agreed with this determination : for, if tlu* 
resiilt oi the anal,Ms li. d beMi coircct, tiic cxj^eii of the acid 
would liavc be'll ; of that-of the bu'C, and neither lui integral 
multiple nor a submultiple. Itlu.oioie repeated the aualyscQ 
with greater .icr nii.e^. 

1 . Sultiulphafc of the Oxide rf Iron. 

I dissolved ‘oine icd oxide of iron in concentrated sulphuric 
acid; I heated the mixture until the acid was completely sa¬ 
turated, then cleH'Ivod the salt in water, filtered the .solution, 
decompO'cd it with caustic ammonia, but so as .uot tfljf precipi¬ 
tate the vvhoh* of the oxide, and digested the Jbours 

upon the precipitate j which was then washed 
as the presence of any .sulphuric aci<i was test 

of a salt ol bat y la. The salt, when well dried^^M^I^ (^mpletely 
the appearaucc ol the common precipitated o)dd|^^^When de¬ 
prived of its water over a spirit lamp, which expelled wmi it no¬ 
thing but puf® water, it left a red powder, exactly like the ccl- 
cothar ol fliriol. Ten grammes of this powder, strongly igniterl, 
left behind of oxide of iron,, and disengaged sulphurous acid 
during the operation; the,trtunainiiig oxi^e^ dissolved in muriatic 
acid, and tested with ii anit of baryta, alfoided no perceptible 
trace of sulphuric acid. 

In this subsalt^ therefore, 20*2 parts of sulphuric acid were 

united 
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united wth 79*8 of oxide of iron, containing 24*47 of oxygen, 
while the acid contained 12 * 12 ; or, witliout anS' inateiifiS'error, 
l>ylf as much as the oxide. We see therefore that in’ 
sulphate of the oxide iron the acid saturates six times aa 1 in» 6 h 
of the base as in the neutral sjilphate; for, according "to* th« 
analysis of the neutral sulphate, which I have already described, 
100 parts of sulphuric acid saturate 05*5 "of the oxide of iron, 
and G5*5 x 0 =0911. But, according to the present analysis of 
the siihsulphate, 100 parts of the acid are combined in*it with 
«> 9 o of the oxide j and the difference is so small that it can only 
be attributed to au error of observation. ' ” 

I then collected a quaiuity of orange-yellow ochre, which 'had 
formed itself from a ’. 


it carefully, and driecl.'itjl^j 
nelled over a spirit 
it lost 1.5’9 per centv- "" 
red iTiunagiietical c^, 
to this exjjeriinenf^ 
subsalt, with 392‘S2;c^;?t^is,yK 
constituted: ' ,, 

Sulphuric! act 
Oxide ofiron 



utioii in a vitriol work 4 ,I washdd 
11 . When the water was ex- 
st 21*7 per cent. By ignition 
phuric acid, and thC remaining 
" to 62*4 per cent. According 
lisiyphuric acid combine, in the 
Inland the vellow ochre is thus 


. S t. ‘ 


1.)'9 
G2-4 

Water. 21*7 


100 

M92-52 


The quantity of water contains 19*15, the oxide of iron 19*13, 
and the sulphuric acid 9*54 parts of oxygen. Consequently the 
base and the water contain equal (juantities of oxygen, and the 
acid exactly half as much oxygen: so that, notwithstanding the 
great difference in their appearance, the ypUow ochre and the 
Iroivn red prtcipifate arc exactly the same combination. I am 
sorry that the former analysis was made at a time when I had 
not to collect any observations respecting the water of 

crystaJii2:a^ibn< < 

1 anxious to know why this result differed so 

analysis of the same salt, and therefore 
of the compound in the manner which I hkd 
tl^B'?^^j^(^^|fidissolving some iron in diluted sulphuric acid, 
tosake of increasing the quantity of the oxide, 1 
had'iittle nitric acid. When nothing more w^as dis¬ 
solved, rput, in order to expedite the separation of th^'jubsalt, a 
piece of polished iron into the filtered solution,,,alj^^^bsMd it, 
in an open vessel, to a temperature of 25® or 86 ®] 

for several days. 1 thus obtained a, considerable quantity of an 
ochre-cololired powder, posse^rig tilfe chi^acteristic property of 
the subsulphate of iron which I.nixt analj'sed j it was very little 
soluble in muriatic acid, and when dried scarcely at all so, and 
was not altered by,caustic potass, Wlieii'l fifst dried tki» pow- 

JL 2 der, 
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der, after washing it well, in the sunshine, and then heated it in 
a t^niall ^lass retort, I obtained in the receiver some water strongly 
im^^^nnted with atnmunia, amounting to 18*5 per cent. By 
ignitioti S2 per cent, of sulphuric acid was expelled, and 49'5 
per Cent, of red unmagnetic oxide was left behind. It appears 
therefore that, iii my earlier experiments, the nitric acid, which 
1 had employed for oxidating the iron, and which I then thought 
it unnecessary to mention particularlvj had produced a combina¬ 
tion of a totally diflerent nature from the pure subsalt; and 1 had, 
in'aU probability, examined a mixture of these substances. This 
amthaniktcal comh^utlon is very remarkable; it appears to be a 
tf^le ‘subsalt, analogous to the ammpn^cd^copper. When heat 


is applied, the sulphuric acid, wl 
with the ammonia, unites witi 
xnonia is set at liberty. This s 
in acids, and in its incapability 
seems to approach in some 4 j 
ammonia with muriatic acid 
the combination with niuriati 
I had probably obtained only:* 
the subsalt of the oxide, I thci^i^ 
correct determination of its comf’ 



.^n in combination 
iron, and the ain- 
^difhcult solubilitv 
by caustic alkalis, 
combinations of 
^by Davy, and to 
phoric oxide. As 
is substance with 
to attempt a more 
But 1 shall en¬ 
deavour on a future occasion to the combination in a state 

of purity, and to examine the proportions of its constitution. 

It is demonstrated by the %nalysis of the pure siibsalt of the 
oxide of iron, that the relation between the iron and the sulphur, 
which I had inferred from my first analysis, is incorrect. We 
shall see in the tbllowing analyses, that in the subsulphates, the 
oxygen of the acid is cither equal to that of the base, or, an in¬ 
tegral suhnuUiple of it. And hence it will follow,, all 

the subsulphatcsj 'the sulphur is in such a proportu^^^^lp^i^, 
that its quantity is an integral subinultiple of thlif"^^ 
sulphurct at a minimum, or of the quantity " 
phate of the protoxide of iron; In the salt of l 
here described, the proportion of the sulphur M 
actly one-fourth of the quantity in the sulphi 
and in tlie sulphate of the protoxide. 

r must here call the attentiou of the reader to 
which is of the highest ^iportAfiee for the complel 
doctrine of proportions ih^iidxttttes, and without attend¬ 

ing to which, we can scarp^JjOTi^^lver tp; see the doctrine of 
the coihbinatioii of illhstrated; that ft, 

to the existence of of the combination of 

one substance with which alt pthcr Gpmbiuatiom'tnust 

be multiples.. Since ofity vei^ lew de^w*’ of cqhibhiatib 8 #cah 
pKist between two bodies Se 6 araf %3 tlmt 

. ^ ^ ''^ntion 



' 5 ^ 
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vention of one or more other bodies; and sincic 
never, or at least very rarely, exhibit combinations at 
ive arc obliged to seek for these minima in more 
modes (rf combination. It will be difficult to diseo^j th^’ 
minimum; but every good experiment, made with thi.svi^'" 
be productive of interesting consequences. The subsai$. 
just analysed, may serve as an example in illustration of, 
mark. If we shoiiltl hereafter discover uo combinationJ 
sulphuric acid with a greater quantity of iron in the,si^^ 
protoxide or oxide, and should the proportion of tKe^^ 
the iron, frmnd in thia^i^|<?riment, be the gr^fc^t 


4 


visor of all the numl 
found in the mixtufi 
to hope that we li 
iron could combing 
14'6fi of sulphur, 
at a minimum, b| 
which can be sepd 
the protoxide of ii 
M'66x4=58-64,| 
87*9(), and in the coi 
of sulphur. Conseque'n 



•^sing the proporttq|[0.w 

nth iron, we might^ ^ 

iinimum of sulphur ^i.tll| which 

” iron here bcing^-jURitiS with 

■ l^iites, called thei;iuliphui:et 

lipwest stage of ^b3bina|;ion' 

W in the ncutrd cf 

6f iron are combined vrith 

r the oxide with 1^*66 X 6=e» 

pith 14-66x8=117*28 parts 

'are nniltiples of the lowest pro- 
1.1 ..1 *’ 


portion by 4, 6, and 8, and w^e find that these multiples 
with the results of the experiment%ias far as the thousandths,of 
the whole. It may be supposed that the multijile by 2, wj^^ 
is here wanting, still exists, although perhaps in a coinbinatbvi 
which is yet luiknown ; for instance, in a subsalt of an oxide, in 
which the sulphuric acid and the oxide contain equal ^orthnu 
of o^g^,- If now 14*66 parts of sulphur ivcre the smallest 
which 100 parts of iron could combine, it wuidd 
^i^subsalt of the protoxide of iron could exist. But 
such a subsalt should be discovered, 14-66 of 
n would not be the minimum, and it could not 
te, ^ which would be the greatest common divisor 

BSi itions of sulphur with lOO of iron. Nearly in 

[ have attempted to find tfie minimum of okyr 
^ ibinations of carhoP I but in order to discover 
Ifl^^arious numbei^ that hnght represent the quantity 
of oxygeii, is the true minimum^ ,%^eat number ct^^perii^ents 
would be necessary, which- |e^ire the jabi^ several 

years b^ore th^/cou^ result. , ^ 

2. Sulsulphaterf M^^i^^C(^eri 

I precipitated some'sm^atejor^oikidle df cop^ 
ammmti% taktng.«^ to throw doj>^ the whene of the okide, 
and heat^ the precipitate^ well washed and 

- L 3 , dried, 



gen 
whicH 
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dried) in a glass retort, over a spirit lamp, as long as any aqiieon* 
vajJoprsVwcrc expelled. The salt, thus dried, had lost'l4'5 per 
c^|;^'.o£ its weight, When I dissolved it in nitric acid, and 
.a salt of baryta to the solution, I obtained 8*5.5 gr. of 
igQ]^d sulphate of baryta, corresponding to 21*28 per cent, of 
sulphnuric atiid. Conserpiently this salt consists of 

. , , Sulphuric acid. 21*28 100 

Oxide of copper .... (J4*22 301*8 

,. . W’ater. 14*50 

«tilphuric acid contains 12*74, the oxide of copper 12*00, 
water 12*87 of (Txjgen; so that each conipoiicnt part 
contaii^. an eqval tpiantity. in this salt 100 parts 

of sulphuric acid sjiturate three til . 


in the neutral sulphate. 


||(^h oxide of copper as 


3. Subsulphat^of 


Mr.Lagerhjclin found, intdgt' 
the splpliate of the j)rotoxii"^ 


bismuth, that, in 
ains three times a«i 


much oxygen as the base. *^^p|^|b)tiF^e<imposed a (piantity 
of the nbutral salt by adding it,:i^d washed the siibsalt, 

whigli remained uudis.solved, of fresh portions of 

water. The salt, being long aiSd^Tofbiighly dried on a sand- 
, batfi, was then ignited in a crucible of platina, as long as a trace 
of sulphurous' acid was disengaged. It liad lost 14 5 per cent, 
of its weight, and conscsjuently consists of 

/ Snlphiiric acid... 14*5 100 

Oxide of bismuth 8.5*.5 590 

fltit this <|uaiitity of sulphuric acid contains 8*085, and the 
oxide of hismnth 8*(i(i of oxygen : cuascquently the acid saturate* 
three times as much of the base, as in the neutral salt. V "., 

4. Suhnitrates and Subnitrites^i S 

I have already treated, in the Second Contiu 
of the subnitrate, siihnitrite, suhsubnitrate, aj_ 
tile protoxide of lead, and of the subnitrate 
per J and I have shown how far they serve to 
of ^he composition of nitrogen, as well as iiie li'i 
here laid down for the formation of the subsalts. 

, 5. Carbon^t^^jif (f Copper, 

grammes of of copper, precipimted 

at the boiling teinpeirature^ i|ipi^..<lried in the sunshine,, being 
ignited in a small glass retc^^^tmorded in the first experiment 
7:16, and in the second 5^*17'^. df black oxide of copperi A 
cdHsiderable quantity of Wftt^ was collected in the,.Receiver. 
Con^quently this salt cannot contam s0 j&ttbb cftrbonid add, as 
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lo constitute with it a neutral compound; and the-acifl j.|in,d 
oxide must therefore contain etjutd quantities ui' 

71 "7 parts of the oxide must take up lfl'73 of carbe^ij^^ 
the remaining 8*67 must be water, containing 7'5 pf 
This quantity of the oxide contiiins 14*34 of oxygety. sp^| 
the oxygen of the water is half as much as that of 
The slight difference in the icsults must depend on a littl^o^l- 
dental moisture left in the oxide, from the imperfeetion'^^e 
process of drying. 

Carbonate of copper, preci])itated from a cold 
a very bulky powder, of a blueish-green colours but 
ing heat is employcxl, a lieavy, fine-graing.d;^-|r^ 

green precipitate. - j 
as different carbonari 
to wa*:!! it with cold^^fl 
in great measure, i 
could not obtain it^ 
the sand-bath som<^.^i 
tated the day befor^l/'ic^i 
carbonic acid had be^, 
the carbonate of the . 



pnsidered these two B 
* pted to collect .and 

was converted by t]^ process, 
f'ydyiDw-green su&^nihee, and I 
‘^ 5 : ][ had aceidentalt]^,p||p^d on 
oxide of eopp’e|j^^i;ecipi- 
^ ning in the jfluid^ the 
>m the fluid, I that 

p|l^per, next to the l>ottpi|]|^ col¬ 


lected into masses, and bi^l^-pf a yellow-grccn, withoi^.the 
least appearance of effervesicdice; and this effect extepde^Jjy 
degrees upwards as the fluid became warm. The alteraHicW^, 
the form appears tlierefore to depend not on any alteration 
quantity of carbonic acid, but merely in that of water; exactly,as 
the carbonate of the protoxide of zinc, in a temperature fielow 
the boiling point of water, sets at liberty the water comb!|^ 
with it, and unites into heavier grains, and as the blue hydrate 
of <^pperi'When the fluid is heated, separates from the water, 
and’% jfepbeited in the form of a black oxide. Other subsalts of 
i Wj^ch, wh*en they are precipitated cold, arc light 
heavier by the effect of heat, and assume a- 


6 . Submuriates. > . 

by some of the former analyses, that the sou- 
.Ihe submuriates of the oxide of copper luid ^ the 
lead, is combined Mth four times as muoililw^lie 
base as in the neutral salt. , Sin^,the muri^ic acid must coiitaifi 
twice as much oxygen as it is neutralised, the 

oxygen of the acid in these')lt^jedj^^^p;^ts.^ily to of 

tliat of the basis. ■' ? 



' ■ 7 . r '"'• 

Front these experiments friyse^^lduthorised 

the following infereniBes respiting eubsolts. 

a.) The 
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a.) The oxygen of the acid in a subsalt may be either a sub- 
a multiple, by a whole number, of that of the base. 

4 -"he quantity of a base, which is combined with a given 


®|y of an acid in a siibsalt, can be a multiple of the quantity 
|ieutral salt by such a number only, iis is capable of ex- 
'i» the proportion of the quantity of the oxygen of the acid 
nf tlie base. For instance, in the subsiilphates, the base can 
r’ g multf)>le by 3, G, 9, of the quantity in the neutral salt, 
it by 2, 4, i>, 7, On the other hand, acids which eon- 
l^eir neutial salts, 2, 4, 0, or 8 times as much oxygen as 
inay take up in their subsdt^ ^3 4, 6, or 8 times a» 
t^iC biise as in the neutral not 3, 5, 7, or 9 


ih 

Tl 
tal 
on I 
am 

ta" 

tife; 
inudi 
tiine!^*' 

It still reinalns to be inquired 
in.whiclj tbie, base is less than 
for instanie^^/whethcr any sjubs;! 
contojil^j^lce -.'as much onyj 
which ^contains exaei 
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re exists a subsalt, 
he neutral saltj 
which the acid 
a subnitrate, in 
eh oxygen as the 

ff^tTBLE Salts. 

^ 

i.nfiph]ogistic Nomeii- 


Combinations which, in' 

clat^j^j were called triple salfs^Mi^^biien latterly more properly 
de^M ^ tiated donhle salts ; being always composed of two neutral 
c<|gam.natioas; and they may commonly be obtained by mixing 
the^Utions, and crystallizing them together, 

^TOesc double salts may be of difi'erent kinds: containing eitbe^ 
oij£ acid and two bases; or two acids, or substances representing 
aci^, and a single base. Of the former kind we are, ficqujMnted 
with several salts, of the latter with only a few, 
tef^ accurately. 

1. Double S^lfs of a single Ae 

The principle of the formation of these dot 
hcult to be found, since w'e know that most 
they are saturated with ase<miiid base, afford sue 
beei^ ^own that the sim^B»|lts contmn twic4 as', 
as t^neutral dalts. the new. bast 

exaclffy. thc,,same quaotiite:^.p3i^g^ ^ ^the, of thl^ 

For example, the ^ or the protoxide pf 

antimony, with is neutridisdif. 

UL..-4.S--1 oxyg(|fNs||i|i. 

iui. equabrpwatity. of. tl^^ 

We hnd from the tliat thee3dbtenfi^,^'t:ho . 

dottle salt, .in Uiew oaiof, «a mncli on; the ae 

•n the acuity of the l^ea; w 

turating 
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turating the superfluous acid of the siipersiilphate cJf 
alumina, unless the supereiilphate be in great excess* 
certain bases afford double salts with almost all aeid's^^ 
most of the acids are incapable of fornihig a siipersaft 
of these bases. Thus afnmonia, for example, affords di 
with magnesia, with the protoxide of manganese, witl^ 
of copper, and with the protoxide of zinc; and we./ 
reason to think that these bases always observe 
tion to each other, containing equal quantities of 
adduce some few examples of double salts 'of the firS^'’ 
may be sufficient to illu^i^le the law of their forma^l 

Sidphaid 


Ten grammes ctf .' 
sun, were heated 
afforded exactly 
ncsia, whence the 
and its oxygen to 
mixed, with these 
of sulphate of amtniN|@|^ 
amounted to *443 gr.'tl^pM 
solved in boiling watef^ 


w-j 

ua and MagnesW^p, 


powdered, an#i^ 
nble, and then i| 
‘weight of sul^ 
amount to Ip 
" whole 

jpte of magnesi^ 
oxygen of 
gr.: the two salts 



^on a glass dish in tb0eli|raa•«^ 
shine: their joint weight w^Tdund to be 10'006 gr. 
queniJy the sulphate of magnesia had taken up 2*49 gr. of 
eontoinjing 2*2 gr. of oxygen, that is, five times as much as 
of the bases contained. But since the sulphate of amit^i^ 
cmitaiiis water of crystallization of which the oxygen is 
twice that of the base, the whole water of tlie salt contains 
times ae^nuch oxygen as that of each of the biises: and the ^v.' 

of oxygen in the different substances enterh)^ 
injtfiifltiyflgi^^tion are as 1, 1, 6, and 7. 

•Ammonia and the Oxide of Copper, 

^is salt, finely powdered, and dried in the 
iime in a small retort, and the ammonia was 
manner as in th^ analysis of sulphate 
l^paiatus had lost'*8^ of its weight. 

Imved in wate^^’lnteie tidxed 
i^arbonaft of potass^ K^red. for tfie 
the sulphuHl^a^id, and dr^ess. W!he$ 

ag^ dissolved in wftter^ df the 

of^mer. The fluid,-whk;fthi4rt'ft^^i|fe'M.alkaU,*^&^ 

trat of at^hurette^f 

pet, «Hhe Odde of ooi^r al^ ignition, lw(| 

grammofetf; ^hcao .o^ntala *393^.’gr, dl oxygen ; and the' *82?^ 
gr. of OtAinoi^«r3^ gTiV t0!$hat tite fwo bases"containr 
js ‘ cquak 
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equal ^lantitios of oxvi>;crj. Ifnowvvc compute tlip quantity of 
acid necessary for their ncntralisation, there will remain 
tt^j^iintity of water of t rystalli/ation contatuin^ seven times as 
miiOTiOxygeri as either (Consequently in this double salt, 

the two simple salts retains its approjiriate water of cry- 
as appears jfoni the re«pcetive analyses. The cpiaii- 
oxygen ol tlie scvc'ral component parts are here related, 
former case, in li-e ])ioportioj;s of 1, 1, 6, and 7^ 




Alum. 


*48 generally cou-iden'd as a double supcrsalt; but my 
aa^ipl^pp^ars to ahovV that it is in fact a nentral double salt. 

grammes of alun^yei^'h^atcd in a platina cni- 
cible^.py^ji spirit lain}), till th^j^|8<j^^'n;ore of their weight. 
The.aWo^timass was compres^^ltit%jtlie'crucible, and at last 
covene^jiti order that the heat ii^ht Jjervado every part of it 
equally^'W’It had now lo^t 9 gr^ ^ 

escape^'ltn acid, which been discoverable by the 

«mdh jp^MOMsequcntly alum eoSwris 45 per cent, of water of cry- 
•tallixiilbihn. The dry salt dissolved in water, the as- 

sistsutlee of heat being requiretl^^ the solution; muriate of 
bai^towas added, and the precipnate, when ignited, amounted 
to l$fj973 gr. or very nearly to the original weight of the alum: 
sotfltat, in a crystallized stale, this substance contains 31*255 
per.cent, of sulplmric acid [; or, according to the corrected 
analysis of the sulphate of baryta, which appears to contain from 
34*314 to 3-1 • 18 per cent, of sulphuric acid, at least 34*27 per 
cent. Giller/.]. 

Ten grammes ^f alum were dissolved in water, and digested 
with an excess of ammonia: they afforded alumina, whieh^jldien 
q^ell washed and burnt, amounted to 10'(>7 per cent. 4$ did 
not agree wttii ?vlr. Theiiard’s result, 1 repeated thje :(^p;cperinEient 
with 50 gr. of alm>i. After filtration, the flu^ 
excess of anjinonia, and the water, W}lh 
washed, were evaporated to dryness, and 
when they afforded a small quantity more of a’ 
being collected and ignited, weighed 5*4.‘i gr. 


mhre of its weight by rejreated ignition. 



ng 

... . '• aliim 

contains only from 10 07 to 10*86 per cent, of aluhimk. 

Ten gi'auiines of aliun^ dissolved in water, and digested in a 
small glass fiiisk with carbonate of strontia, as long as any effer^ 
vescence existed, and then iVitl} new portions of the same 
boiiato added in excess, were deprived in this manner of the 
whole of the sulphate of alumitaa. The precipitate was not swol* 
Jen, as might have been expected from the alumina, but heavy 
and easily washed. The fluid,* when filtered, was* not ^k^ine. 


w\r%n 
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nor did it^become turbid upon the addition of ammonia; '0h&^ 
evaporated, together with the water used for washing the 
in a platina crucible, and ignited, it afforded l‘S15 gf.:o£m. 
phate of potass, answering to *981 gr. of potass. 

Since we have seen that alumina contains about 46*7 
of oxygen, it is impossible that the bases can here contwii * 
jjarts of oxygen. Alum, according to these experimentsi'J 
constituted; ■ ' 

Sulphuric acid.. 34*23 Or, / 

Alumina.10‘86 Sulphate of alumina’ 

Potass. 9*81 Sulphate of pot4st^ 

Water ... 45*00 Water__ . 

Now, 9*81 parts of potaS^^eutralite 8*37 of sulpfeil^^jcf, 
and 25*86 parts of remain for the 

sequently the the alum three titiiiiPl^^tjieh' 

acid as the potass^ %'8^^>X.3==25*11; so that-1 

p< 

Jof 

contain 39*71 of oxygen^ 8==40* 17. 

this analysis is not correct last phiecs of deciinals'^^i4irii| it 

•is at least sufficient to proved that in alum the alumina eohiitins 
three times as much oxygen as the potass; and in this ihs^ce 
we have a double salt, in which the oxygen of one of the {« 
an integral multiple of that of the other. ,£.t 

Since the proportion of the alumina to the sulphuric acr^l. In 
this analysis, agrees as nearly as possible with that which 
found in the neutral sulphate, it is impossible that alum should 4 m> 
a supersait; but it is indebted for its acid projiertie.s to the w^ak 
attraetipn bf the alumina to the sulphuric acid which belongs to i*; 
the S0phate. oX alumina jjrcponderating so niucli above that »f 
(Winmunicates to the compound almost all its out- 

AltJJiy^iN^ll^i^er double salts afford us interesting example.s 
of of more than two oxygenized bodies. The 

the smallest quantity of oxygen, w'bich must 
there^^^^d^common divisor for the quantities contained in 
the ot1|jB^f^^9iilipoucnt parts. If we ©all this quantity 1, 
miua will contain 8, the sulphuric acid 12, and the water 24. 

Finally, I must observe, that ■ tny analysis of alum differs in 
some measure from that of Thenavdatid Roard. These chembts 
found in alum 12[ prj cent, of alumina^ and only 16 per ceiiti oi 
sulphate of potass. [Vauquelin Mud the component parts al- 
ways 10*5 of alumina, 10*4 of potass, 30*52 ot sulphuric acid, 
and 48*58 of water: the acid and the watef taken together agree 
nearly with Berzelius’s result : the alumina is a little less, per^* 
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ffom.ttic same causes of error which affected Berzelius’s first 
liniment. Qilberti\ MM. Thenard and Board employed 489 
^fnes of alum, from which they obtained 61 or 62 of alumina, 
‘ |tity which, when moist, would occupy the bulk of ten 
*>/water, and vvliich must have been received either on a 
e filter or on severiU small ones: ip both eases, the wash¬ 
ed Hs separation from the paper, must have been sub- 
Efd^'^reat difficulties. It is also probable, that the separa- 
sulphate of potass from the fluid obtained, by the ad- 
lime, could give no vciy correct result. Probably there- 
Ki^rence of our determinatiems is rather to be attributed 
^ire;(Jr less appropriate tnet^^\em]iloyed than to the 
Beside'^, it is an analysis on too 

t can never afford a>^^^^p^rresult 5 nor do thes* 
ippear to have of very minute ac- 



Blir exj)enments. , 
A di 

idst also some 



I have hitherto 



^only (Vie, that is,' known in pharmacy 

he name of cuprum In order to prepare 

t, I dissolved some of the oxide of copper in 

ammonia, precipitated the double salt with alcohol, washed 
with Jilcohol, and dried it in the air. It is very difficult 
jrve with accuracy the moment of tlie attainment of per- 
ihi^^ryiiess; for the salt is decomposed on the surface, before 
tfiSb^cohol has been expelled from its internal parts; it then be¬ 
comes by degrees of a sky-blue colour, and at the 
■ fitoce it is impossible to obtain a very correct anal 
sfflt; but it will not be difficult, with the assistance plH 
of combination which have been here developed^ 
true composition, since the result of the ana;'""*^ 
far from the truth. 


I drove off the supefflubiis ammonia froin.^ 
on a sand-bath, untif it t^dne quite gray'|' 
per c^nt. in weight. ' W^lelll repeated 
retevt, I found that 9 . ’water escaped a^ 

The gray powder, was surfed on it, 

a light blue, arid thi^,^^TT"^itttly heated it, of a dlark-brown 



colour. THk uitc^'^ 

the salt, atid 

_ 


nded on the decomposition of 
n'lotion of neutrd sulphate of 


ammonia and copj^i^^ while amtie hydrate of copper was ilrst 
produced, and then decomposi te the application orHeat.t t*he 
solution had a fahit blue colour, iltid left 40 per cent. !^phate 
of ammonia, mixed with a sn^i quahtity of the doiffife salt. 
The pai^ undissolved, being a f^tttre of bwdk and green eadde, 

amounted 
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Amounted to 46*7 per cent.: so that the products^ 
weighed 9 per cent, more than the salt employed, 
depends on the quantity of water of crystallization in ^ 
phate of ammonia, and partly on that of the new double 
In order to determine more correctly the comj)ositiobk;r^'"^ 
subsalt, I dissolved 5 grammes of it in water, saturated;^!^" 
lution with muriatic acid, and firecipitated the sulphw^ 
with muriate of baryta. The precipitate, when vvaslf^' 
ignited, weighed in one experiment 4*685, and in anqi"^ 
gr., answering to 32*25 per cent, of sulphuric acid. 

The superfluous baryta wai thrown down with 
soda, and then the fllte;^/solution mixed with eai 
potass, and evaporated The mass, wheq 

had an eiccess of noti^^j ^Mfei ided a greenish sd, 
potass was nearly satu^^^^P^uriatic acid, and t]^ 
of copper, received dried, and 

litpiid, still a little by means of 

hydrogen a small which being; 

ignited, and weighedi^ljdf^l^^l^^^f^e together 1*'’ 

per cent, of oxide of c<^p^i^jr /;^^ ^erefore find in_ 

same proportion betweenf^thf^^ Hk. the oxide of coppei^^ 
the neutral sulphate, and ira’^^^^ties as a subsalt are 
dependent on the ammonia. But docs the salt contain a 
tity of ammonia capable alone of forming a neutral salt 
same quantity of sulphuric acid ? 1 was at first persuaded^^^pyii^' 




it did. 

I mixed, in order to examine this, 5 grammes of the 
in a small glass retort, with finely levigated lime, and decotnpoifl^ 
it exactly in the same manner as I have related respecting tbe^ 
sulphpt^^:uuimonia. The little apparatus had lost >1*32^ 
graint^^'t^hsetpiently the salt must have afforded 26*4,per« 

. The 7*35 per cent., wanting nlust have been 
ammoniatum is thus constituted: 
acid ....' 32*25 

(jopper 

'^biiia. 26*40 


. ■ 


rater 


This 


fine oxide of copm^cont^US 0*68, at^c 


tlie oxide 


water 6*5 pwts of oxygen, so that tpe^mide ^atejc 

the; same prcqi'^rtiottln this salt 
ofcoppt*r. The ammonia contams ^' 
aboqt twi^ as much as the otUfl'^.cqn^nent|^ts $ 
secrt'that It is impossible to exhibit itj® salt statifi ofdiyitbl^, 
without depnving it oFa little tlie quantity ; 

fpust appear tbo sii^!f4|i this , i 

|t is eyrd6qt,thai togeti^r b^re Goatain.^ 

m 
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an equal quantity of oxy^fcn with the sulphuric acid, that is, the 
oxide of copper one-third and the ammonia two-thirds as 
nthch. Conaequeutly this salt is so constituted, considering ]>otli 
*i$6r bases, as to agree uitli the rule for a simple subsulphate. 'I’lie 
^^^^tities of oxygen arc expressed by 1 for the oxido, 1 for the 
2 for the ammonia, and ti for the sulphuiic acid. 

It is not so easy to determine the nature of the alteration which 
iprum ammomalum undergoes by exposure to the air. lJut 
rs, when long kept in vessels imperfectly closed, so as to 
ko'a sky-blue pow(ltT,'to lose halt of its ammonia, so that 
nhuric acid then stands to each base in the same relation 
neutral salts. When it ia changed to a green powder, 
^^ter quantity of ainmoniaVl^t, and the residue is a 
‘more or less dry ne^i^ f^^hate of ammonia with 
ml? of oxi<le of coppery ns the alteration has 

^.'by the effect of heatV:^^;^’Exposure to the air. The 
formed by heat ^f^J'capable «rf suj>porting a tein- 
pefiM^kemewh higher, being decomposed, but after- 

sulphurous ac)d^;^p)ute * of ^moiiia, water, and 
^ 1, and leaves iu the-'f^i^t a fused durk-browu mass, 
j^whenw’ater is jjoured t^ l^ffords neutral sulphate of the 
^'Of copf)er and red prothstid^w copper. 

I^is probable that all other eicids arc capable of forming si- 
double salts with these two bases • but they cannot be so 
exhibited, because they aic more soluble in alcohol. 

^ it were permitted to ground a general rule on a single ex- 
I should conclude that, when an acid is supersaturated 
>With'two bases, both of them, taken together,^ contain the same 
i^uantity of oxygen as a single base must do, in ordep J^|prm a 
subsalt with the acid; and that the oxygen of the oue^ 
be q multiple of that of the other by 1, 2, 3.., 

2. Double Salts with two or SubsigtJii^^ 

Acids, and one Base. 

These salts hare been little examined, an| 
to be small. The onlyt^xamples, in any dm 
are afforded by the couib^hations of a base 
phuretted hydr6gen,<|ilid ’with sulphur and |n! 
probable, that in th?.W cases the two [negative] 
vide the [positive] One Ixe^ween them, and take up cither equal 
portions of h, or- isucb pOjrtiOns are in tlie proportion of 1 to 
2,3, dr 4. ■ . < •»' 

I Iiave mentioned, in the Fifs* Continuation of my Essay, on 
occasion of the investigation of the relation of the oxyjg^ of the 
acids to that of the bases of salts, a double, salt consistingof the 
nitric and arsenic acids with protoxide of lead. When 1 endea> 

voured 





ees di- 
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routed to analyse this salt, I found its component paxts inde¬ 
finitely varying, accordingly as the solution from whidh 
crystallized was more or less concentrated. Since* 
composed by solution in water, it does not appear that 
considered as a double salt: and it is perhaps only 
mixture of crystallized particles of the nitrate vvith those 
ai'seniatc of the protoxide of lead. 4 

Another similar instance has also occurred to 
mixed together a solution of muriate of ammonia gud pfj 
of the oxide of iron, and, having concentrated themjic)ej(tj 
crystallize. The salt which 1 obtained had fonnerLcit: 
fine ruby cdoiir; and upotj analysing them, I fiiurid on, 
cent, of the oxide of VVheii dissolved in wat^^Kl 

their colour, and 1 obta{iC^|l^^' the solution first an 
lourlcss, and then a %]|t^fj^dish-yeIlow salt, whi^^ 
parts was free from any colour, and in 

equally coloured, and^pnly dj^' ilrange red. Cunse(}u« 
triple combination is tO, 1)6 p(i^i^6jred rather as a inh 
as a true double salt. 

fTo pj^aued ] 




XXXIII. Oiseroations on SWcjtnted and Chemical 

Mr, J, MuilRAY. 

I t UilclieslcT, March 4, 

THANX you for your prompt insertion of my p^pi^ln 
No. 189 of the Phiiosopliiciil Magazine and .Tounial. llepl^^, 
to supply the word except before on tlic latter suppositiM 
In reference to the <|ue.stion of theoretic elei Iriciti/, I may fi^^ 
rein«^,|hat it is a solecism in philosophical language, as m log^ 
Jp USi^^he term negative electricitij. To charge a jar with 7/6- 
the negation must mean here, as it does iirconiihfm 
absolute pi ioation,) is incompatible with a clkrect 
ipod^ mid it iiappeiis that this negation exhiUtt 

and positive as \td'' dntagohlst. We cannot 
attribi|^% ^8^^f rest, the lively eharaoter of motion. If 

(rosin on^ulphut an4 
by an elastic ,gni.m boUle against 
eleefricity, Wi^^nected 

t\tc%xmffjSi^^haraedpoulivelij,i^^ dr. 
stance will separate from the ma^, cdniw%^i~ 

fated eleclricih/j and negali/e 

ployed, the melnllic oxide will fie the subject ^ailrdeliott. "1%^ 
are experiments familiar to eJi’ery idectrician., In my op|ii^^ 
the same^^d in different quantities sl^dd only attract diffetMtt 
portion^ of the same substance, 

“ .1 






ITS 
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I sec^ that' Mr* Sin^^er, in ‘‘ the Elements of Electricity^ ancl 
Electro-chemistry,” d(xjs not con»>i(ler. the propuUion of u pith 
hy ^je 'electnc fliscliarge as any pioof of the direction of the 
cijLiTCjt^j/1 ag.'cc with Sir H. Davy respecting th,e vicl'inn- 
tjffVi generKiiy adduced as an evidence on the same 
therefore as I revere the opinions of Canton, Franklin., 
&-p;i;pay.*fto respect tagr&at nc^nes if inconsistent with f/icm- 
‘ at variance wUh truth; — and as for the terms 

tnid hydrogen electricity," they unlbrtnnateiy do not 
Sm‘^ the more dispassionately our reasoning is c-^n- 
^ more truly philosophical it is. I think Mr. Singer 
h merit Vs an rihle pracUeaj t^ctrician ; under this 
iu^ 1 pfe,suine Avith due dclelj^l^lto reinark^^at though 
ii[^ion of the term conceive to apply 

|>baB 3 (>nieiion where the Mirectly opposed to 

con Scarce be as, an argument 

ih'^ Sissptjrinient, where used with one 

edtove^Ct . I am' at a loss is nieant by 

the clrclc” in the 16. Perfect insulation, 

y^0solute contact. Is I Jhink that Mr. 

plan of iiKsidation llli^^^^y .ingetiiouR, and founded 
principles; Ijocause^’W^rotihg tlie ambionf conducting 
k<ie#im, he also confines the’c^’diicthig power, 'flic following 
earperlmenl, which I made, ])rcscnts j)huno!nc*nanot easily 
'UtCEftieileaide with tiie Friiuldinian hyp'^thesis. Ilaving coated 
thUsl^edl connected'with-the internal, coating of the charged 
*vM0rir,&sKi oiw if the Ittlli of ihc insulated discharging rod, 
WuA China in ft, hoth ludiig uniformly obscured, a vertical card 
placed betigcen. The dischargee was then made. • p^^per 
a^l^sual perforated a circular purl ion of tlw^ China ink diiplUced 
f^^both bal/s^ aitd ^n-indent appeared in tfm centre ^pf each, 
l^ldcss I am astonish^ at Mr. \1/alker’s mode of Reasoning, 
in itfi New' Outlin^j^i^ffiChendcul Philosophy,”.;,,Gh^jteistry, 




he seems to,say, nowr^^^^'hat astronomy 
Kepler^ This appear^,as if he had s 
"ciertf, but ti^.yet s^eM^^kts not. Now,11 
duii^uer)/ has nest a sujfi^^et/i, in ^ 

E*xpcriinent cwltivated, or Jilic^^j!^^ 

pfovejnent'^ilr^^j^sfoi^^M'i^h^ None cox^vh-d^Wfi 

pimnm^tainre - 

I sJ^^^V’d^yel 1^ it shouhl be framed anew, by the 

tt^^tXfid ^ort ffpnei md^^^ the united labours oi many 
teteiit,to a task sopf^odsr. '"' ^ 

No, 181), page 2^'Mr. \^lker^* after-cbndemiimg terms in 
?ral use, and want of precision,-adopts tw'o new words **,sanc- 

tioned 


days of 

hk that 
;'i'. l^Ct 
to im- 
hj la- 
than I do. 




blijjed obedient .servaH|^ 


' vsrs, J\itiio!<ion 




XXXIV. On iht' jtnfilyses^-;^ 

a Paper rt-wl to the I/iVf r(m^ Philosophical SOcieti/; 

Et5l'-UTO>: 11 i^YitiiS. ’ 

* ^ ’* * » 

In all inventive sciences, iL hapiicn'! that particular 
cletcrfUinias^ everv pos^iijlc propositiiuj cnjiiiot be laid 
the science would in tliat cas<‘ be no longer an'inventiv^ 
barelv ti,su)>8titutivc one. I'ut {ilthougK we exprienec the IK?^' 
practW^^ty of’ diseet iiing rules so universal as to include 
].novv«„eafiof the branch of knowledge With whicf^heyai'e'^ji- ; 
nect^j' It is vejfy possible, by projjj^/iexplauatioiis and 
ei;;euietha^> muolfto facilitute the aiid as^t tl|e ht^. , 

mention; ^;{0!e,W}^^;ait of solution ha^red^njgi , 

< - kJiS> " -* ii,'. ^ 


may know, nbt 
fi jfimpler problem, but 

k. the inotlioito- 






I >l..v Vhat ii!fem i kj^| gjainnle form : aaa^rt^(^onf,;tf tve cah^-,^ 

obtainthe nietlwd,!:^'--l|!ey|?UJ^tl|^i^^^ 
i think we i»ay as«ime it 

ernases with the uutnlwr of data’^^b^j^ to be cposidei^f l||H 
is, complexity is as the iumil)|r:bi datiji dlire£tlyj ahuy jtherep WP 
one tlivjskiii^of the inethod r^ucj^ii vi^l/consist in dimiu'ltl^ 
ing the number of data.&om a ^ ^ lower numbef^ t|^ 

we arrive at the simple- possible ibcmclusion, and thgt will li^ 
VoI. 4 a.I 4 o. 19 f.i)^araMbl 4 . M \ the 
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the cfisc wluii llio n\inil)CT of (itita is reduced to one ; of less tli.io 
wliitlj it is plain no {uobleiu tan subsist. 

TJicre is ul‘-o another scurte of toniplexity in matheinatic:.] 
propo."Itiops, and that is tlie notate of the data when Uieir iiun)- 
htr re gains the s{)i''c; ami this uill in most cjuses he fouml de¬ 
pendent on tlu! pei.iiliar properties of the subject under consi¬ 
deration. ]jut ill p,comet r\ it has always some relation to the 
properties or haliitnde- ot IniC' ei'n-d loicdin a nfcometiicalseii'-e, 
as their i(Vw, (lijjtraicey riciangles^ rules, ixi\ 

or the p«j'iTtiou tl cy :sie in nith resj-Tt to oti.ei lities kiio'*, n c?r 
•nnknowti. it i‘. not, pei!ito sn;, decidetlh, that a..y 
•one of tlu’se is mun* eoiajdex than the i.lhtis: <'nlv it 

• A ' » 

Seems natnial to , I'inL it i.s a simpler relation of lines, to 
^consider l^ietn njei'd) ai 't t;;r'idmj; their lonj^th or ratios, than to 
drav/ tiio inKreneo.i .jeecss'iry t<» solution from data coneeinii '!; 
the squares or r- eta'i^ies of lines, which latter comhination may 
bc<’ 0 iicc:vc(l . inqdv’i' tinni one vvliich is connected wiih tlie cuIh s 
or solids. M(>reo\cr it i.s found that some relations of u'ho.‘c 
Jtabitiules cr niUnher <a dimensions remain the same, are mo:-.' 
dUijcult of JetciiuimiLion than othcis, thoiqjh aj-j;<ut'nl!v oi cqc.ai 
simplicity; tiui.s it is foi.nd (hvea the rectangle and of- 

J'ireuce of tJie scjiu.re.s of tu-o iines to detennine them,’^ is a inueh 
more ditficuit j ic blen!! than “ Tin' rectangle and .sum of tl'c 
square.s.” jlut wo are not arcinainted uilh anyinctliod of reason¬ 
ing by wliich thif. diilicultv niiglit be.ve been foretold; and arc 
only able, to c.siimate it by liic loltirc and diflienlty of the le- 
i^qulsite anaiy is. Iberc may liowi'ver a ica.son be a.ssigned for 
this difference of diliicnlty. end tliis in gieat measnic depends 
upon the almost unaccomiLablc prejudice that luo.s't mathema¬ 
ticians have in fuvcnir of the circle above all other curves, which 
prejudice induces them to reject all other modes of solving jno • 
biems, that can liy any pc.s^ible, although intricate, analysis, be 
made to depend only upon tlic intersections of circle.s with cir¬ 
cles, circles with liglit hues, or light lines with right lines. And 
so it happen' , that when in any j>i<'h!cni we^an obtain the loens 
of a certain point eiau'.cctcfl witli tlie detc|!:nniiaUon,S requisite to 
the solution of the problem supposed I b^ under eoiisideration, 
that problem is then siinpliiic!! in a degree propptlionate to the 
value oi Uic p.oIj:t whose iocus is deleimined : but strict geome¬ 
ters Gonsiuc this method of hlmpliftcatiou to the cases in vviiieh 
lybe detetrnli.eri locus is a circle. And the only reason assigned 

this u'jee ion uf otia r eiavt s Is, the greater relative difiiculty of 
^leir de'.eription This, us a mativi meiely (uaclunlly considered, 
■i.is ecjfiii ly an ticjOt-tii.n ol great weight; but in the theoretical 
’di't ’ri’iin .'don of a probieni, 1 cai.iiot eoiiccivc why a prejudice 
oi t.mt umerc sboula be indulged, at least to such an extent jus 
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«vt!i to exclude the conchoid, a curv? full us ea'«y to tlescribc as a 
circle. 

Fron) the very nature of things it follows, that sonic curves are 
more fitted to the solution of some problems than others, and 
for that reason it would seem equally rational, to icquire a ina- 
theniatician to give solutions to the purely circular loci ami pro¬ 
blems, by means of the conic sections, or hig-lier curves, as to 
fasten him down to the use of a circle and right line, in problems 
whose solution would be much simplified by the use of conic 
sections, or curves of the higher genera. It is impdssible with 
the aid of all the known airvcs, excluding the circle, to apply'a 
line of a given length, from a given point, to a curve of any 
order ; therefore, in this case it plainly appears that the place of 
the circle cannot be supplied by any of the other <‘urvcs; whence 
it follows that, strictly speaking, the circle is here aciirve of thft 
highest order, since it overcomes <lifiicnltics the others are unequal 
to. Whether tin's rejection of the other curves be well or ill 
founded, I may hereafter discuss, but shall for the present coiriine 
myself to problems requiring only the right line and circle. Now 
is it was before shown, that one part of the art of aiialysis.con- 
^ists in diminishing the number of data; therefore it fi^ows, _ 
that we should first of all knb# how to apply the projierties of' 
our tools, wliicli are here only two, a right line ami circle.. The 
application of tliosc known properties, in a manner most suitable 
to the attainment of the desired end, in a great measure depends 
•in having a perfect kriowledgi’: and experience of tlie nature of 
tlic geometrical loci, by means of whose proper a[)pIication, one 
of the conditions of the given problem may be always so fulfille^j 
that tliere will not be any necessity of that condition occupying 
the attention of the geometrician miy more ; and so, if two loci 
be discovered, the problem is still further simplified. 

Uules for Analysis. 

The great art of obtaining geometrical solutions depends on a 
proper application of the geometric loci j therefore our first rule 
will (firect their substitution whenever the nature of the data ad¬ 
mits of si^h a smjplification. 

RuU 1, ;”lf ypu have cither the sum or the difference of any 
two lines glveii, to determine them with the further assistance of 
sonie other given data,—A line iniut be taken equal to the given 
sum or difference, and the problem will be reduced to finding in 
that Hue a point, such, that the lines determined by that recjuired' 
point, and the two already known, may satisfy the conditions 
specified in the given data. But in case of the two lines pad- 
eeeding from two given points to intersect imder conditions that 

M2 do . 
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do not allow them to form one continued right line, then tlie 
locns of their intersection is the curve of an ellipse or hyperbola, 
according as tiie sum or difference he given; which locus being 
described, simplifies the problem to one consisting of a less num¬ 
ber of data. 

Rule 2. If the ratio of any two lines proceeding from two 
known points he given with any other duta^ the construction of 
the locus i**, by joining the two given iioints, and finding two others 
(one within an<l the other without), sncli that llie ratio of the 
segments intercepted betwocii the two given points ma\ he equal 
td the gi>cn ratio; then describing a circle to pass througl. the 
, two-last found points, and whose, centre shall be in the continua¬ 
tion, of the right line pas.sing through the given points;—that 
drt'le will ho the recjiiiied loeiis. 

* Tdnle .‘1. In ca-'O of the difference of the squares of two lines 
proceeding from two known points being given, to d»'termine their 
locus, we coiijicct the two jiointshy a right Ihie, in which we find 
a thifd jioi.'ir., such that the difference of the squares of the inter- 
ct'pted segiiicnts nia} hv'* equal to the given flifrereiicc of sipiarcs, 
and ergctlng a line from that point perpendicular to the hefore- 
inditiduetl lin(>, it Aviil be the reqjpred locus, 

Observal 'mn 1. If there he ^‘cnthe dificrcucc of .squares, to 
which the srpiares of the lines under con -ideration have given 
iratio.s, the locus is obtained on the same princijilc liy merely rd- 
tering the situation of the given })oints, according to tlie ratio the 
squares hear to each other on the jnhiciplc of similar triangles. 

Ohervaiion 2. If the lines in question do not proceed from 
t^’O given points, liut are tangents to tno circles, whose ecnties 
and radii are known, the problem is solved in nearly the same 
manner as before shown, on the princijilc of a tangent, being 
perpendicular to the radias, pas.sing through the point of contact, 
and from that arguing upon the Pythagorean proposition. 

Rule 4. lint if the sum of the squares, along with any other 
data, be given, to determine the locus of lines proceeding 
from tw'o given points,—Bisecting the light line that connects 
the two given points, and finding another linej.‘! 5 nch jthat double 
of its squares, togctlier with double the stpmrc oh halt the given 
line, may bo eipial to the sum of the squares hf tlie. two iiue.s 
wliose kicus i.s reipiircd; then describing a circle with a rgdius equal 
to the line just found, and whgse centre sliall be the middle of the 
line, joining the given points^then will that circle be the locus 
that was required to he described. 

Thi.s rule will, a.s well as the last, admit of two additional 
cases. 1. When there i.s given the sum of squares having given 
ratios to the s([Uiu:es of the lines intercepted between tiio two 

given 
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«;ivcn points and the point of their intersection with the required 
locus. 2d. When the two lines do not proceed from the two lixed 
points, but aie tangents to two circles whose radii and centre 
arc known. Both these cases will admit of circular loci, on the 
same principle as the similar cases adduced to liule tS. 

If you have the ratio of two right lines with other data, varying, 
according to the circumstances of the case, there are a greq,t 
number of loei that may be applied, according to the different ‘ 
forms the problem may assume. One of the most generally useful, 
of that species pf loci, is given in the second rule ; hut the fol-. 
lowing are some that apply to problems involving otlicr coiir, 
ditions or data. 

Rule7>, If it be retpiired to determine the locus of one, ex--* 
tremity of a line revolving round a point iis a centre, and meeting 
a I’iglit line given in position when the ratio of the segments in-' 
terseeted by that line is a given one,—Draw any line from.the 
fixed ])oint to the line given by position, and continue it till the 
parts obtain the given ratio; tlieai drawing tlirongh its extretnity 
a line jiarailel to that first given,'"itwill be the locus rcquirejlj m 
will be evident by drawing any -^her line through the given point 
to meet the two parallels. 

Rule 6. If it bo required to determine the locus of one ex¬ 
tremity of a line, which being parallel to a line given in position. 
is always ititer]>o.sed between two other lines given in [lositiou, and , 
continued, so that the ratio of the .segincuts may he equal to the 
ratio of two known lines,—Diaw any Hue parallel to the liu||. 
given in position, and continue it so that the ratio of the segW. 
inents may be equal to the ratio of the known line*; join the ex¬ 
tremity of the line so continued, and the point of intersection of 
the two lines given by position; tlicn will the line so drawn con¬ 
stitute the required locus. 

Much more might undoiihtedly have been added to the above 
rules on s^>. important a subjeet as the geometrical loci; but as 
most of higher and therefore more interesting geometry 
concerns cpftfq^scctions, &:c. which are so much more diffi¬ 
cult in th^i^tjmetation as hardly ever to admit of being de¬ 
scribed words without diagrams, 1 have therefore herp 

omitted tbeui. 
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XXXV. K<itc<i and Ohservnl'ans oft the Ninth'*’ Chapter of 
Air. Rowljct Ji/\ja.\vj.i.L’s bitrodmlion to Geology ;”— 

imbraang inadcntally^ sencral new Pointi tf Geological In'- 
vl’.sI igafinn a?id Theory. By Air. John Fahhy, Ali- 
vernl Surveyor. 

[CouLitiiiod from p. H7.] 

Notes, &lc. 

208, I. 7, which fills dykes *.—* t have not observed in ht''. 

• ?*’■> voIuujO, any proper notice, the curious and important 
(jeolpuical facts, that the skirts or sides of a fault, consist 
ing of the nipt tired edges of strata,, generally (and I believe 
always in stnue degree) show a ve^ considerable tcear and 
polish, V/illi;«.nis’s Min. Kin, 2d Ed. i. 13, P. M. xxviii, 
p. 120, and xxxiii. p. 258, Mont.,Mag. xxviii. p. 403, 
Worn, 'rraii'.. i. 480, &c. Perhaps Mr. B. in speaking of 
the strata being often ‘‘shattered where they come in con¬ 
tact,” (p. 147), may be Gdmdhigto this phienomenon? j sec 
my Note on }). 209. f 

1. 7 and 8, is commonly iraurated clayf.—f- Rep. i, 500 
and 501, uiirl my 2d Letter, vol. xlii. p. lOG. 

I. 15, has seldom been explored J.— {; Sec p, 212, and 
my Note on p. 108, Rep. i. 141), 1G5, 200, 290, Note, 
Phil. Tr.'iti''. iSll, and P. M. xxxix. p. 29, .95, and 101, 
my 2d Letter, vol. xlii. p. lOG, &<;. 

#209,1. 7, they descend is unknown '.—* It is equally unknown, 
from observation, to what depths Vaults in general descend 
into the Earth, as with respect to Stone Vehis^^or Dykes ; 
i have observed a phaenomcnon in the face of several Cliffs, 
Quarries, &c. which seems to indicate, that some of the 
Faults, ndwse derangement is small, do not descend a great 
way into the Earth. One of these occurred to me in the open¬ 
work for Ironstone, about 300 yards SE (d‘ Grass-hill Fur¬ 
nace in Hasland, (Rep. L 8.97)) as ! was observing the same 
ill November 18w, ywtH William Andersjon, tire Foreman 
of the work j a or small fault, eight or ten inches 

Made, fiUed with rubble and soil, was seen descending down 
from the surface, through the Binds and thin stone beds, for 
about ten feet,and there terminating, on an eight-inch strong 
stone bed, which was not in the least cracked or disturbed, 
or any of its imder-mcasures j but the measures above, rose 
from this bed,.tovvards the fault, and were fuipported by the 
rubbish therefrom that had run into the wetige-like openings, 
for four feet in length on the N side, and for 18 or 20 feet 

' uwl tht Pii>hlP* wa^ omitted by mistake before Chapter in the last title, 

on 
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P.2()n] on tlu* S side of the fault or derangement; whence the 
effects of a lijting action on these strata, n -s most evident, 
see my Note on page 50. 

It was perhaps, to such shallow or siij)erficial faults, that 
Mr. Williams alluded, luulor the name of hitches^ in p, 23 
of vol. i. of the 2d Edit, of his “ Mineral Kingdom.’* 

That all the faults whose derangements are coiusidcrahh?, 
must extend to vast dc])ths in tlie Earth, no one can doubt, 
and to me it seems most probable, that the Earth is l)rokeii 
ilirongh to the antipodes, by an immense number of these 
fissures, in almost every direction, and that the separate 
pieces or }>iles of strata, after liaving for long periods stidden 
ry ilw- side tf each other^ in obe} ing the powerful Tidal 
actions that thcn'.pwyailed (b) udiich their surlacts became 
vvoru and pohM|»0(lj !’• h’^’-gth Came 

to rest in e(fill their present ’positions, but from 
which positions, the parts of the Eartli, thus only slightly 
adluiiing by their mutual attraction, arc li.dile to be agaiir 
nuoed, liy any cxtraordinat^Ti<laI aclion. 

According to the Theories adopted by M. De Luc and 
somo other tlcologists, ^ fault.', trrtninaU’d beneath, in* 
vast subterran. au Cifverns. wli'c.h hnineiU' existed, as thev 
imagitie, but of which I think they liave failed in producing 
the hM'-t. proof: or of their adctri *cy, for prodneing the iii- 
tMjiiaiities and frc'jneut change of trat:i, in positi( u and 
kind, now ob'»ervahh‘ 0:1 the .'iifihi-c of uiir Planet: but all 
of which <.o;uj)iicared pha'iioiin u.i, app: ar to me, clearly 
ox}»lainr.blc, by tlicM' gene:a! -.llsl'icai ions :u)d iiltings of fefee 
strata, (vvliich howe'.or, hud />>v/gicat inc(|ualitics 
in their pianos .ua! thicknesses), and the "a.h c({urnt denu¬ 
dations, ami tiiL cuscavatioi''-' of I'ull' ixc. sec hej). i. 117, 
123, &c. 

The frequency of fatiit-,, in all distiiets wliore the Earth has 
been penetrated by Quarriors, MinL*r.s, Colliers, iSic., and the 
absence hitherto, of any general knowledge or principles of 
this plijcnomeumi, he.vc iiccttsioued the immense mimber of 
Nfim&s. (amounting to near eighty) bj wliich they have been 
eaiyitl^'see Rep. i liS N._ Several ofthese, are very im- 
pro^ier to he used by ( folo^sts, bteu.^ they have also, ap¬ 
plications to other pii.cjKiinedafof the Earth; .the term Slip 
is among this number, wliich uotwitlistainding Its other and 
more prit))er application, io moderri subsidences of inas.ses of 
strata, (Rep. i. 73, 75, ^x.) which liave been partly under¬ 
mined, or iiavc given tvoy externally at their feet^ into a 
ralley or other space, and have left a cliff standing, to 

M 1 mark 
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[P.209] uiitili such tficir iiiodcrii siihsidoncc, has hecn used liV 
Afr, Ih (P. xl. p. -KJ, and vol. xlii. p. 122) t«) denote 
which are (issines of wry different kinds, both as t(> 
their period and tnanner of fonnation, as well as tiieir tninerul 
eontent'j, &:e. And although lie has not, like M. Werner 
(New Theoiy of Veins, jj. (il), eomplolely coufouinled these 
Veiy different plucnoinena, as observed, Rep. i. 7^ Note. 1 
iiav<^ iKiwhcre obsta ved the subject of sUpSj or uiodern sub- 
sidenee.s of tracts of ground, to be initiced in Mr. IPs work. 

1. S, dykes A\I)icli slioot up^,—Ciystaliiyied nnc-'Cs, 
like lilt* iiniui^s of veins, sometimes extend upwards into the 
Shale, ToadsUnie, or other stratum which covers the Rock 
iisuaily containing- the Vein, see p, 22G, and Rep. i. 21.> ; 
(lyj)sum masses in Red Marl, are often seen with projectin'* 
■ribs almost bke tlie. eoiub of a cock, shootiiu*- out into tlic 
-Mail; and foanite and other crystallizoil masses may in 
soujC instances, in this way shoot up,” for short divStances, 
into the Rock which c<»vers them. 

W'itli Jias.'dt it may perhaps be otherwise, ami in the in¬ 
stances, at (he ('lee-lulls, mentioned by Mr. 11. page 124, 
in Antrim, P. M. xxxv. and in many others, where 

Whin-dykes irterseet Basalt 'ahd its under strata, it may 
have been, that the fissures below existed, wiieii the Basalt 
stratum hcgrin to he deposited, and that the same depo'^it 
deseended into the fissure, instead of the matter of M'hin- 
dykc’' being forced up fr<*!a lielow.” I’he vast ati'atuiu of 
Rasalr, which I heilevc to have once covered all the Fortli 
and Clyde Coal-field, before its astonishing ilenudations 
took place, may have occasioned by the descent of its first 
deposit, those Whin-dykes therein, which do not now con¬ 
nect with the Jlasidtie Hummocks remaining. 

But there is another, and to me a more probable supposi¬ 
tion, viz. that in the instances mentioned, of Whin-dykes 
iuterseeting strata, vvhicli lay either above or belQW^ Basaltic 
strata, l!ie Dyke, in reality, passes thrnngli the Basiilt as well 
as its ujjper and under strata, although its similarity in sub- 
stuuee and structure, may require nice discrimittayions and 
well-conducted re‘carches, to trace the Dyke the 

Basalt, where the same dA)ts not deraii^e or dislocate tlie 
strata: and the same of (jranitc or otlier Dykes, intersecting 
similar strata, to their own substances. Where the Dyke 
does derange the strata^ or tiiere is a lift on one side or sink 
on the other side of it, there must I think l>e less hesitation 
in concluding, that (he Dyke passes through its similar Rock, 
ligwcver iadisliuct tlie truces of it therein may be, than in 

adopting 
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fP,20y] .idopting; the very ui)p!iiloso})hieaI suj)position, ascribed to 
M, Werner by a late writer (F.) in Nicholson*s Journal, 
vol. xxxvi. p. lGl,viz. ‘‘Werner ln)wcvcr, is of opinion^ 
that fn many instances the position of strata is ascrilwid er- 
roneonsly to change (of level on the different sides of a dyke 
or fault), which in fact was the result of t/ieir oriirinal for* 
matiou changes actually have occurred, he ascribes 

them to ruptures,” five.—Still less can we admit witii Mr. 
Kirvvan (CJeological Kssays, p. 311-1), that the Dykes existed 
hi their present situations, before the strata on each side of 
them were formed!, and that the filling up of one side of 
the dyke with materials for the strata,before the other, foreed 
the dyke or retaining wall, out of its upright position^ and 
thus ocea&iotied the hiding which so conunonly^jdtenda 
Dykes ! ! See the article Colliery in Dr. Rees’s Cyclfitpiedia. 

1. 23, charring the beds f.—f Query—see my l4otc on 
pages 108 and 125. . 

1;!0, i. 17, are laid horizontally '*.—* Dr. William Jtichaul- 
son, I’rans. Roy. Ir. Aci^« ix. and P. M. xxxv. p. 

211,1. IG and 17, prodi^q^ the irregnlarity*.—* Wliy may 
not a bump or thickel^or higher part of the stratum be¬ 
neath, have oflon occasioned rocks to ri-^e abruptly, and. dip 
in ojjpositc directions ?: they luive been found tt) do so in 
numerons instances, in Ashover, Crich, Dudley, Ike. &c., see 
Mont. Mag. xxxiii. p. 5 Hi, and P. M. xxxix. p. 128. 

And why may lUit a in fig. 1, in Plate I. be a case^of 
deinidate»l regular stratification ?, “ the modesty of nature’*' 
Ijelng a little over-stepped, in Mr. B’s drawing, see my Note , 
on p, 61. Sir James I Jail has lately described the effects 

of denudation on contorted strata of Ivillas, in the Edinburgh 
Trans. 

1. 20, abrupt mountains f.—t Query, Rep, i. 123 Note, 
and my 2d Letter, vol. xlii. p. 106. 

212, h 8, action of currents *.—* Tliesc contribute now, ma¬ 
terially, to the formation of cliffs on the sca-shorcs, P. M, 

p. 7* 

, “L|j^2^and 23, at Nottingham f.— I* I have represented 
Derbyshire Fault as “ commencing near Notting¬ 
ham,” (Mr. B’s, line 7) in iheRedMarl, or as beginning only 
on the west of that place, to derange the measures, and as 
increasing rather rapidly in its effects thence westward, to 
Allestvy, &c.; about Nottingham, tlierefbre, the efiects 
iniglit be expected to be the less visible, than in any other 
part of its course, by one acquainted ^vith iny theory of Faults 
in Rep. i. 117: to Mr. B’s objections on this head, other 
replies will be found in my 2d Letter, vol. xlii, p. 104. 
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o, 1. 23, from iho (-(.nji’i-turcs—* Arc not tlu’ '■^conjee-- 
tures^'* in the work alhitled to, al^/ays cli^ting^ii-^lu Ui 
57 /c 4 f’, and tile precNe localities, if not the f.ii ciicitin- 
stiinecs, of all the Jacli stated, and n.unes of aiithovitic* 
j;iv('n ?:—on tvhich points, Mr. B. might have taken a use¬ 
ful lesson, for his work. 

211, 1. n and 12, filled up the fissure *.—* Rep. i. 247. 

1. IS, eiv'tailiMi? forms are obtained f.—f Rep. i. 247* 

1. 24, narrower in iheir descentJ.—4 R<‘P- h 2>1. 

215, 1. 14, Ecton eoj)per-nnnc *.—* Rep, i. 258 and 353. 

2J6,1. 22, .liior spar mine*.—*Mawe’.s Min. of Dcrb. p.Gf): 
Water-hull, (Jlifl'-side, and Old-tor Mines, Rep. i. 269 and 
461. 


217^ 1. 7, tlic natural caverns*.—** The rcmarkalde propcity 
of thick l.hnestonc Rocks, in every part of the rvorld, 1 be- 
, lievc, to produce Caverns, is not noticed in this work, or 
this geological phainoinenoii indi^tioned, except here and at, 

. p. 18, I believe, and when ,;^€y occur as u’ide places in 
Veins, at pages 214 and 2)6^'^;j^h;liough it should seem, from 
your account of Jvlr. il's Lect^^ in vol. xxxix. p. 236, that 
iic there parLscnhuIy noticed thmill^and attein]»tcd to account 
lor their formation, in a inann^, to which I opjrosed soiiic 
facts (in page427 of the same volume), to which he luis not 
replied at p. 47 of vol. xl. but this common and irnjrortant 
))h;cnomcnon, is almo.st excluded from bis subsequent work. 

.. That the shrinkirni or conti action of the masses of In me- 
stone, have occa'^ioned Lhc Caverns and large cracks, which 
jo remarkabhj distingnish falcareouf Rocks, can admit of 
no doul)t, as observed in my Ri'p. i. 292 ; .and the' same: 
principle will <louhtlo.ss account, for nearly all known natuml 
Caverns, I believe, jis well os for the opening of Mineral 
Veins, in general, which I have more effectually shown, I be¬ 
lieve, (Rep. i. 246, R. M. xxxix. p. 428, &e.) than any 
other English writer, and yet, at p. 223, Mr, B. persists in 
ascribing to M. Wernet**, only this mode, viz. of shrinking, 
for opening of Veins j notwithstaiuling hi.s own express re¬ 
ference to Slips, (as obsx-Tved Rep. i. 74 Notfe) aud more 
particularly, to the splitting and falling asnndcr Bf Rocks 
ly their otyn weight, by M, Werner himself^ at pages 49, 
50,82,88, 89, 95, &c. of the translalion of liis New 
theory of Veins,” see my Notes on pages 29f) and 223. 

218,1,3, and unites again*.—* It seems doubtful, whether 
Mr. B. here alinde.s to what an- called Riders, those large ' 
stony masses, rvliich aje commonly found in Veins, and 
which were until liitv'y, said to he ftagments rent off from 
the adjacent Rocks j and many fine theories were accoul- 
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P.2lSjingly hiveiitetl, to account for their S 2 f\f ension in the vein 
u tihcmt touching the skirts or Rock : on nil these Mr. B. 
is silent. In my Rep. i. 2-18, I have, I tliiiik, clearly shown, 
that Riders do not belong to the adj*:ceiit Rock, or to any 
</s her, but were formed where they are, by a rudely and 
confused crystallization, since the juatlcr of the veirty in 
Tick-liolcs or Druses, that were })reviously empty. ' 

I. .5, auotlier vein f.—f A Fault-vein, or Vein intersected 
longitudinally by a. faulty Rep. i. 248, 21.^ Note, ike, 

220, 1. 19, its two extremities ^'.—* Tidcslow-Rake, sec Rep. 
i. 26S;—which account of mine, needs correction, in con¬ 
sequence of Mr,.Elias Hall’s subsequent iiivcstigatiohs 
(mentioned in my 2d Letter., vol. xhi. p. 118,) by adding, 
Peak-Forest, Small-dale and Dove- hole, to the naine$ of 
Liberties through^ or near vvhicJi it ranges, aecordmg to 
Mr. Hall’s Model,'now me; and adding, Rid iiid 4th 
Limestone, to the which it intersects. The great 

Limestone Fault erosse^^fel^iind perhap.s terminates its 
to tlu‘ W), N or NW of^^Ve-hole, and a branch therefrom, 
crosses and breaks ita yi^-stuflf, in High or Hills Hake, near 
VVindmili-houses, ’’ 


Thi.s \'ein, c!-o.s.shig the entire scries and limestone di- 
stii< t, and pavung unusually fir under the shale to the E, is 
jiei baps the im^st extraordinary in Derhydnre ; and respect¬ 
ing wliiclt, I sincerely regret, from mistaken information, as 
well as ob^cM'vatioii, to have very improperly t'xprcssed my¬ 
self, at the top of page 27o of my Rcjiort. 

221, 1. 2R, the year I8();j or LS04 —* T’lese dates (sec also 
p. RIO), as to when eaVljibnate of Leail or IF/iitc Ore (Rep. 
i. R55) first became known to the miners of Derbyshire, arc 
,somewhat incorrect; since Mr. John Mawe, in hi.s “ Mine¬ 
ralogy of Derbyshire,” published in 1802, says, that it had 


been then known by them, a '^few years,” p. 106 and R70. 

223, 1 . 1 and 2, vegetable fibres,’ ^parentiy remts *.—* 1 wish 
th^t Mr. B. had informed ue, of the particular Colliery and 
.of the fault-stuff, in which he made this curious 
ob^^tion. In the clUDich or fire-clay floors of the Coal- 
seams, (see my Note .dh Ifil') in Castlecomer and 
Feroda Collieries in Kilkenuy iiplireladd, fibred,''liklS roots, are 
said U) be commonly found,* see Mr. William Tighe^s sta¬ 
tistical observations on Kilkenny,” p, 56, 

When eixannning the Quarries of blue Lias Limestone at 
Barrovv-on-Soar, in August 1807, the workmen had just 


uncovered a considerable area, of what they called the Ihim- 
mel floor^ a useless bed of blue slaty Limestone, 10 inches 

thick. 
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fP.223] thick, liciiig at a considerable depth from the bnrface; and 
on iijy asking;, which were the beds in which they Uiiially 
found Shells ; one of them successively «truck the point of 
his pick into the floin* of stone, on which we were standinjif, 
in places that at first slight presented no unusual appearance, 
and thereby turned uj) several ]dano-couvex lenses of large 
size and very regular form, out of the stone floor, which 
lenticular masses, he called shells and skelps : oti exanuMa- 
tion, they proved to be almost entirely composed of coniu- 
anmiomi, (cnri<;!isly covered by branching spar, which ap¬ 
peared compressed), and of other shells ; but what occa>ion» 
my mentioning the same here, is, the appearance of nu¬ 
merous fihrc's, exactly like small rootSf crossing each other 
ill'the manner of a net, which lined the bottom of all these 
lenticular cavities in the Limestone. 

* It might be important, for those who have the oppor¬ 
tunity of repealing these observations, to ascertain, whether 
- these fibres are of vegetable or pf animal origin: it seemed 
very unlikely to me, that lliey jtould have recently originated 
from plants on the surface ; bijtt this ought to be well exa¬ 
mined, at tin: time of removing' the stratified clay (called 
Rummel carf) and other matters, from off this bed of stone. 

. The Roots of (.’oltsfoot. Sainfoin and some other fdants, are 
eaitl to descend ver\' deep into the fissures of Limestone and 
other Hocks : but not through si; ata of solid Clay, I should 
think. 

1. 5, hy the shvinkingf.—+ Rep. i. 246* The zcakms 
disciple of M.'Werner, who in 1809 translated liis “New 
theory of Veins,” with Notes oi his own, did not seem to 
be aware, nor has it since been stated, 1 believe, that the 
other causes, so principally insisted on for the opening of 
veins, have been withdrawn by M. Werner, and this only, 
the “ shrinking of the materials,” fixed on ; which had been 
only casually, and indeed improbably hinted at, as connected 
with drying and with earthquakes, as I have men^^oned^ 
Rep. i. 74, Note; see my Notes on pages 209 

A very recent writer, who under the signanirflf J*. in 
Nicholson’s Journal, vol. xxxvi,, gives a general view of tha 
Geological System of M. Werner j at p. 161, thus men¬ 
tions that Geognost’s ideas, of the manner in which rup¬ 
tures of the strata and fissures were occasioned, viz. by the 
uneijual accumulation of rocky matter, at the time of deposi¬ 
tion, by the loss of support j owing to the diminution of the 
Waters,” &c. 

1. 12, repugnant to facts —t Rep. i, 246, P. M. xxxix. 
p. 428. 

P*224, 
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P.224, 1. 14, bearing measures —* Rep. i. 246, P. M. xxxix. 
p. 42S. 

1. 22 aiul 2.‘J, the rmiml ])cbb!esf.—f R<>P* «• 249. 

225, I, 3, contributed to the edect At the conclusion of 
' his work on Veins, M, Werner joarticuUiriy recoinmend's the 
Mines of Konigsberg (triinsl. p. 53), ami of the Peak of 
Derbyshire (p. 130), where these atiomalies were there .stated 
to occur, to tlie carefiil study of Mineralogists. Mr. 15., 
though a nlftive of the latter district, (P. M. xlii. p. 123,) 
may perhaps hereafter be tlwiught, to have added but little 
to the knowledge tliereof. 

1.13, cease.s to contain any oro{-.—f .'Similar facts, ! 
believe, with regard to Mines in the m^rch-^vcst of Vbi'k** 
sliire, or in Durham, occurred to ?vrr, Jo.'m Hutchinson, 
more than a century ago, and were in 1/49 pnbiisfud in 
his W'orks, vol. xii, p. .253, whicli were unknown tonne, 
until very lately, Rep. i. 245. It h.-n too coinnionlv been 
found, that the Veins in the lower part of the Lst Lim^loue 
hecaiue dead, or contained spars on! v, considerably betoDdS the 
Miticrs reached the 1st Toadstone, in .sinking in thc.seV^ins. 

1. 20, but in very sma|l qtiantitie.s|.—| Sec Rep. i. 250: 
in Gang Mine, (Rep^ tlio .short lnanche.s of vems in 

the 1st 'loadstone, were so very prorlnetive, that the-^late 
Mr. Jo‘-hna (hegory, the overseer, (see iny j\'ote f*n p. 226) 
has assured me, that not less than 1000/. vvoith of ore was 
obtained therefrom ! I 

22(), 1. 7 and 8, sand-stone "'h—* Limestone Shale, see my 
Note on p. 93. 

1. 21, seams of elayt.—f The th'nhest of these way- 
boards, sometimes divide the Vei.is, according to the in¬ 
formation of Mr. Joshua Gregory, Rep. i. 245, and my Lst 
Letter, vol. xlii. p. 58 Note.—Since the same w'as written, 
J lament to hare read of the death of this able and truly re¬ 
spectable individual, (^Iont. Mag. xxxv. p. 501). 

Mr, Gregory had came to tmvn, in the heginning of May, 
bu.sinesses of the CromfoHl uud Mearbrovk Soughs, 
i. 329 and 330), and the Gang Mine, of which last 
-the Manager; but finding him-self very unwell, he set 
joflf rather suddenly, on his return home; which he never 
reached!, but after an illness of some duration, died at 
Market-Street, in IIertford.shire, aged GO years. His loss, 
to jthe proprietors, of the most con.siderable Mine at present 
in Derbyshire, will be mp.st severely felt, as well as by his 
- relatives and friends ; and |jy'none is his loss more sincerely 
Janiented, than myself, * « 

[P. 226] 
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[P.22G] I. IS ami 19, states of electricity J.—t ^ wish, in follow¬ 
ing up this very ingenious idea, (P. M. xxxix. ]). 428), that 
Mr. ii. would ctjnsider and examine, how far the Voltaic 
inHueuce seems to vary in its effects, in the fault-veins, 
(see my note on p. 218), owing to different Hocks, or beds 
of the same llocl:, being opposite to each other, instead of 
the cheeks being similar, as is usual: as also, that he will 
apply the same considerations, to faults, near to the 
Hot springs (so general in Derbyshire), whicli bring strata 
, beneath, into contact, or nearly, which were not iniglnally 
so, see my Notes on ])ag'cs 304 and 306. 

[lu tic ccariiukd.] 


XXXVI. lAcmoir upon the Tlmployment of O.vygen Gas in 
various Cases of suspended ylnimation. By M, 8?- mfntim*. 

TThe object of this memoir is to suggest a sj)eedy-'uul efficacious 
method of contributing to. the processes at prefeei''iib!i use, for the 
TCvStoration to life of ilrowncd or suffocated persons. 

What is meant by susjjonlcd ariiination, nia}- be nmlerstood by 
referring to tlic cessation of the nsption of a pen hilum, merely 
froiri^a raechaiiical stoppage of its bscillution, while none of the 
parts of the machine have been injured. Now when there is a 
want of sensation and motion caused by an absolute su.s|>ensiou 
of the same faculty, we may cx[)cct the. return of life by giving 
it such an action tliat it may resivrne its natural -state, as the 
penduimn re-iumes iti functions when a mechanical iiupuisc ha-; 
restored t!ic oscillation which is peculiar to it. 

But the animal organization i.s .such, that the state of suspended 
animation speedily becomes dangerous, and apparent cleath i' 
soon chaiige<I into the reality, on account of the facility with 
which the humours of an animal bbdy arc changed. 

Now su.spcndcd animation may be produced hy causes which 
act eitlicr on the general system, or directly upon the organ of 
respiration; hut I intend to allude here to those cases only which, 
deriving their origin from any given cause, have instantly pro¬ 
duced such a dcriuigemcnt in the functions of the as to 

produce apparent death. 

Recently, when directiiig my attention to the contrivanec.s 
called fum'igatory boxes, it occurred to me, that since inflation 
was gciierally re^rded as the most energetic method of restoring 
animation, oxygen gas might be employed instead of common 
air. i aftcrwai'ds became acquainted with the work of Dr. 

** Annalct de Chimic, tonic Ixxxvi. p. 140. 

« Goodwin, 
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G^>od^vin, at J..ou'!ori in 17^8*, and I found that this 

autlior hatl tried the oxyi»cu aJnjliiv.tered byinllatioii to ani¬ 
mals drowned on (jurpose, and that he had iudy ascertained its 
efficacy. 1 repented his experinjents with siuccss, and tliey 
added confidence to my own )ire\ Ifnis opinions. 

But the case of an animal d/ owned for the express purpose of 
an experiment, and which had been saved by tlic inflation ^f 
oxygen gas previously prepared at leisure, is very clifferciit from, 
that of a man w})o has been drowned by an unforeseen accident. 
In the former case, every thing is arranged for the experiment, 
and the owgcn gas is ready beforehand; l>ut if it be requisite 
to afl'ord speedy :is-istajicc to a Imman being just taken out of 
the ^^'ater, too much expedition cannot be used in preparing and 
adininistcj ing the gas. It is the object of tins short paper, there¬ 
fore, to 0x1 libit the method which I have contrived for introdu¬ 
cing oxygen gas into the lungs instantaneously, and while they 
are yet warn... 

For tiiis p'‘djoso I had recourse to BcrtholleFs importaiit dis- 
iCiWery of tlu ' byporoxygenated muiiat(! of potash, which, among 
other wondcihil properties, }jossesse.s that of containing nearlv a 
thiul of its W' ight. of oxygeu* which, when exjiosed to a moderate 
hear, is ivdiiccd to ,'v state of gasj and upon this remarkable pro- 
})crty my process i*. founded. 

If inflation, thorciorc, be the principal resoiiree in cases of sus- 
])cndcd animation, if oxygen gas be j)rcferable to atmospheric 
air, and if the up])aratus which I am about to describe be proper 
for developing the oxygen gas in a very .short time, and for intro¬ 
ducing it instantly into the lungs, I shall not have uselessly di¬ 
rected my humble talents to the welfare of society. 

Description of the Apparatus. 

In fig. 1. (Plate III.) is .seen a cylinder of wood A, with lead 
at bottom to keep it .steady.’ Into this is screwed the neck 
the brass retort B. To tlie f«x)t of this cylinder a spirit lamp is 
fixed, the flame from which embraces the belly of the retort. 
To the cylinder a flexible leather tube, ddd^ is attached, which 
at th^tlier extremity unites at F with the belkrtvs E. These 
bellows - terminate at G with a portion of a tube of elastic gum, 
which is fnrni.shcd with a small brass plate to fit the human 
mouth. The bellows are provided at F with a valveand the 
inflation of the gas is efteeted as follows : The cylinder A is placed 
ou a small table by the side of the bed on which the patient rc- 

* “ Tlif Connection of Life with Uospiration; or, An cxpcrimentnl Iii- 
,jiiiry into the KiTect of Submersion.” 

t riiiavubo inisflit pcrhnps be attaehcfl aScflicaciou&ly to the usual aper¬ 
ture in tlic under side of all bellows.—£on'OR!i, 

• clinc.s 
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rliiics : i\\ehyper-o.ry:rr.ieited7riUTiute nf pof a dt J* 

inti-kjiJnecd into the rcloit i?, ajul it is screwed to the eylituler: 
the lamp is lif>'[ited, and tho bellov/s K are apjiiied to the iiioulh 
of the jjatient, while an assistant liolds the nostrils hnnly with 
his ftnt>ers. 'I'he oxygosi gas begins to be developed; and as iu 
the interior of the eyiinder the aperture of the retort couininni-’ 
^ates with that oi tlie tu!)e ddd^ this gjis, n(>t having any othtr 
Vfut, j)roeeeds into the bellows, which are kept open on purpose. 
When the i)e!lows are Mi])po.sed to be full, or nearly so, tlifw' arc 
idiut; and the gas, not liaving any way of escaping, from Uio valvi'. 
being shut, is ecanpelled to enter into the patient’s n’outh and 
lungs, ’riiis proeo-'", which snay be repeated at. intorviJs, along 
^ith the other methods jilrcady known, forms the es.sentia! ])JOt 
of the very simple method Avhich I propose. 1 have luid the 
pleasure, Avith tin; above e.pparatiis, to restore animation to one 
person, who was taken out of the sea, and supposed to be 
drowned. . . 


XXXVII. from a ?,lenioir'^pn the Rxisfevee of jdlcohol 

hi IVine. Bij M. (hw at the french Luti- 

tulCy March 'l, 1S13 ^ ■ 

Tt was my nlijeet to determine more precisely than has hitherto 
been done, t!te tine opocli at wliich alcohol is formed in Avine. 
Is it formed dining dislillat’on, as many cheiuists suppose from 
the experiments of Fal)rojrH-, or at tlie moment of fennenta- 
tkm, as Mr, lirande thinks, without however giving any thing 
like satisfaelorv proofs ? ^ 

It will be recollected that M. Fahponi established his^opinion, 
by demonstrating from bis experiments that alcohol could.not be 
extracted from wine wheti saturateil with subearbonate of potash; 
whereas, ))y the .same method, th^%mallest quantity of alcohol 
which fiiiglit liave been added to tlic yyjiie was recovered., 

Mr. Puamie piove.s incontestablyl, that we cannot extract alco¬ 
hol from wine by M. Fabvom^s process ; but he does’nQt destroy 
his opinioji, will tout showing that we constantly^ 
same quantity of alcohol (roin wine hy distillsnt it at^^l^^aried 
temperatures of 93 ",3,' 87'%7a ajid aS 2%2. It is nevertheless evi¬ 
dent that, the temperature ^2°,2 *is still high eupiigli for the for¬ 
mation of the Mcohol during distillation: h^lice it follows,.that 
M. Fabroui’s oj)inion is not completely overturned—far less is 
that of Mr. Bratule very clearlyicgtablished; * 

I have proved that subcarbonate of potash jhay be used to de- 

® Annaln tie i'hlmie, toroelxxxvi. p. 175. f Iljid. tooie axx. p. S'JO. 
t riul. Trans. Idll; p.SP/i Vide Plal. Mag. voi,.xzxvm. 

nionstrate 
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tlui ]3n;sonco of alcohol in wincj but we must begin 
(•'. i-.()laiing tlie foreign subslances which are niir odor combined 
it, and whicli ojipose it's separation. The process which I 
t'lO^'i'lrr as the moit advantageous for this pnrj)ose, consipts in 
'^ KuJng the wine with well pounded litl arge : it speedily becomes 
I- '.;;/ I like water, hy giving* lo ihe litharge its colouring' and ex- 
- ■e-i'.e matter : the subcnihonate of potash then very easily de-> 
i '-ii'v: rates the inevenec of alcohol. 

1 c'.u give another proof of the existence of alcohol in wine,' 
eonchi'iv;', hy distilling vniie in varunni at the tcinpera- 
r i.c 15”, who ti, ;<s is well known, is very inferior to that ivliicli, 
1 - !evi l^>pcd doniig fermontution, for 1 obtain a product dcci-' 
'•-'rlly rih'oliolic. ■* 

I’besc two experil I icnts prove' la*, rn.d dorbl t'n.: alcohol is* 
t formed flnriiig fr r.nentationi a.s was goncrai'y soj,posed pre- 
tiily tt> M. I'alwom's cx]>eritiW^s. 

i siiall tcrnsliiate my incnioiif^ywhich is about to appear in t|ie 
rmi'dvohiine of the Mejnoire!^*Arci/eily Ivy'^howirg that. \v6 
•n.iv ('htiiiii the pure alcohol by cinp'oyiiig quickhjoie,’ 


rather barytes, in place of of lime. 


XXXVllI. l]rpL'rin}ents tending to prone, that ?iet7//c;* S'//* Isaac 
rox, Huust tjEL, nor any other Persoii, entr decov^posed, 
hichlenf or impingenl Light into the pnhnatic Colours. By , 
JosnuH IIeadi!, M.D. 

Q C(Jik, January 24, 1811. 

J-has, — OiR Isaac Nkwton, for tite purpose of decoinposing 
light, made a srudl liole in his window-shutter a (piartor of an 
ineh in diameter, and, having pfiaiced a jvrism as to refract and 
receive a spectrum on a sheet of white paper, perceived seven co¬ 
lours in the following order: red,jprange, yellow, green, blue, in¬ 
digo^ and violet; these he suppos^'d to be primary colours, which 
when combined in certain proportions gave white or transparent 
lights.' The necessary shortness of a kttcr will not jierniit me 
to enumerate, his experiments; I therefore refcj' to his Optics. 
That thiij|l|%sopher Was mistaken in supposing be analysed in¬ 
cident ligfifyiwll appear evident from the following experiments 
and obsei’vatioFns. When vve look with a prisrh at a window, tlio 
light passes throiigli the ^ncs, aiul likewise through the prisfh,* to 
the eye, nndecoinposed, and conserjtwntly colourless; but when wo 
look to the frames, we p(^vcoive an arsificial rainbow of reflected 
blue, red, and \eilovv. Any opaque svilwtance, as a piece of black 
cloth or [laper, when'pasted on the u'indow, will produce the same 
effect; and the luwe dense or dark, the deep6r the tints or fringe*. 

* I ii'>u du; word /'/■m^cjas much more ajvpropriate uian penumbra, whose 
ticiivruioti ih ulisurd. 

Vol.-Id. No. 191. JViarcA 18U. 
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liu'iJtvf. or impiifgent Light not dscornposalle 

The north or ti [> oT t^ie paper will be fringed with blue; the 
south or bottom, Avith red and yellow rays. Now it is evident, 
if light were (leeomjjo'icd by mciely passing through the prism, 
aeeoniing to the diffesent refrangibilities of its coloured rays, 
that light admitted through the panes should be etjually de¬ 
composed witli that in the vicinity of the oparpie frames. To 
place this objection in a stronger j)oint of view, I made the fbl- 
' lowing experinient. 

I cut two holes in iny window-shutter, one the diametei of a 
quarter of an inch, inentionod by Sir Isaac Newton, the other the 
diameter of four inches ; and having darkened the room, and aj)- 
phed a priMii, 1 found that the small aperture admitted light tinged 
mitli the seven colours, which I could receive on a sheet of white 
paper: the largy*r oiifice was also fringed round with seven pris¬ 
matic eoloui's, aiui j)encils of white light passed thrtmgh the centre. 

Here I must aguiii observe, if '^vhite incident light were dc- 
coin])Osc(I hy merely passing through the prism, W'hy was 'not 
that coming throng!' the centre equally decomposed with that at 
the edges; And however contrary to received opinion, I am con¬ 
fident it is nevertheless true, that incident light has never yet 
been decomposed, but that all experiments bltberto made have 
been on light condensed and rn'lected b}'oj):ujue substances. If we 
paste a }>ieco (if Mack cloth on the window, whose colour, as I 
have shown in my last coinnumication on blackness, arises from 
the reflection of condensed 110 of blue, red, and yellow; on 
applying the piiMu, a fringe 01 red and Aellow appears at the 
south. This decs not pi<)ce(‘d fn-m a <Ieeompositioii of incident 
light striking on the edges oi the cloth, but it proceeds from an 
actual decoiuposif iou of the ctniden->e(l coloured rays of the black 
cloth itself. The prism (Iceomposc*'- tlicsc three primary colours 
according to the order of their different refrangibilities; and as 
the rc<l and vellow rays iue more j-'tVanglble than the blue, as 1 
shall show in ni) next com*.M..mi',ution, they are brought down 
by the pri'-in, and t*ie. black cloth remains ofa blue colour. The 
further we move from the window', the nujrc refrangible the red 
and yellow rays become, and consequently the ^decomposition is 
the greater. In this experiment the north of the cldCh reflects 
blue rays, the soutli red ami yellow, proving in the most satis- 
rHctory manner that there are but three primary colours ; and as 
all the secondary or nnxed colours can be formeel of blue, red, 
and yellow, to call others into existence wrould be coi\trary to the 
beautiful simplicity of nature,.and unnecessarj-. Hut it might be 
asked, If there are but three primary colours, how did ISir Isaac 
Newton produce a spectrum of seven ? 

The following experiment will explain: Paste a strip of black 
cloth or paper, six inches by three, on the window: on the south 

you 
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yo\j perceive a fringe of reflected red aiid yellow: paste another 
hiuiilcir strip parallel to this, at about four inches distance, on 
looking through the j)risrn you perceive the noiih to be fringed 
with blue. Thus we have three primary colours noaily in contact. 
The yellow rays of the upper paper, being the most refrangible, 
come nearest to the blue of tiie lower paper j and if we approach 
tlieui, a green is formed by tbeir mixture, so that we can now 
\vithout any difliculty account foi‘ five of Sir Isaac Newton's co¬ 
lours, red, orange, yelliiw, green, and blue. By making a small 
hole in his window-shutter, he brought the northern and southern 
fringes into eoutaet or mixture, and produced five colours with 
three. It now remains to account for the iiuligo and violet; and 
licre I must again refer iny reader to my la^t cojumuiiication, in 
wliicli I have shown that blackness arises fiom the reflection qif 
blue, red, and yellow; wliich being granted, the solution of this' 
otlierwise difficult question becomes easy. The red and yellow of 
tiie lower cloth or pajier, being more refrangible than the blue, 
wore brouglit down by passing through tlie prism, leaving the 
upper part of the lower edge (when illuminated by the undecun(i’<- 
posed light coming through) blue. Under the blue appeared in¬ 
digo, which, as I shall hereafter show, is eompused of blue, red,' 
and );cllow, in a different state of condensation from black. And 
at the bottom of all appeared %io]ct, arising from a great quan* 
tity of yellow' and red, which had been brought down, mixed with 
tlie black rays. From this experiment we might conclude, that 
8ir Isaac Newton by mixing tliree primary colours made seven. 

But I am aware, it might he objected, tiiat Sir 11. Englefield 
and others deconipo.^ed, or thought they <lcconq)Osed, incident 
Jigl'it coming immediately from the suu, by passing it through a 
prism plae<’<l at an open window'. So far however from refuting, 
this experiment confirms my oj)iuion, that incident light was 
never y€‘t decompo‘«v'd, as I .shall now cndea\onr to prove. The 
prism, being a semitiansparent substance, when turned in >uch 
a inuinier on its axis as j);irt1y to reflect and partly to transmit 
the rays, of light, (for it will never dcc(»in})»Jse if turned at right 
angles to the sun,) ctuulcjistvs and reflects fiinges of blue, red, and 
yellow, ftofla'Mch of its aivj,lcs; (lud the.se fringep of reflected light, 
heiiig carried f'orward through the prismatic planes by the inci¬ 
dent and imdecomposed light, intermix by their different refran- 
gihilities, and form a speo^nun of seven colours; and as there are 
three angles in every prism, so there are two spectra always 
tbrmed, in the same manner as three strips of paper, pasted pa-r 
rallel to one aiiotlicr on the window, will also form two spectra. 
As 1 am well aware that my experiments and opinions are in 
o])position to authorities of the first respectability in science; and 
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as 1 am also fertaiii tliat scieiii e and liljcrality alwajvs go hand iii 
luind, I I'ost my ideas on ex|)en!nciital iiKjniTv. 

To show tliat the decomposition of light takes place only at 
the prismatic angles, and arises ejitirely from those fringes of re¬ 
flected light, I njddc the following ersperimcnt: When the sim 
was s.hini)ig very powerfully, 1 placed niy pris»n on a table at the 
oj)e.n window; and having Idrmeda speetnun on a sheet of white 
paper, I slowly turned the instrument on its axis, until I separated 
the reil and jeilow from the blue, and in place of green, white 
or imdeeornposed light passed through between the angles, I 
now aseerta)i\C(l tliat the red and yellow rays passed through the 
tipper jual tiiin anguiar edge, by intercepting them with my fin¬ 
ger placed on it; and l>\ niiming niy finger along the middle an¬ 
gle, 1 inlereeptcil th.e blue rays; and by pasting a narrow 
of paper between tin -e two angles 1 made two spectra. But to 
place the fact i>evoii/| {jie poibility of doubt, standing at a little 
distance, I looi'.Ld by means of aixother {irism at the light passing 
thniugh, and })cr/‘ei\od thn e beautifitl fringes hanging from the 
angles. Indeed it is .surprising' that those friiige.s, so ea.sily 
proved, .so evident to the eye, and so highly important in their 
consequences, .should have e.scaped tlie observation of such able 
and aecuraie exjieriinenters as those already mentioned. I .shall 
. eoncliide this paper with the following deductions. 

Ist. That incideiit light has never yet been decomposed; and 
that Sir Isaac Newton and other philosophers only decomposed 
light reflected from opaipie substaj.ces, or fringes of blue, red, and 
yellow. 

2dly. That there are hut three primary coloitr.«, blue, red, and 
yellow, by the mixture of which, cipher by the prism or the painter, 
all the otheis are formed. 

3dly. 'I’hat Ilerschel, Leslie, Daty, Englefield, and other phi- 
1osoj>!kts, drew their couclusions^ relative to the heating power of 
the ju ismatic colours, from erroneous data, viz, from experiments 
on rclleetcd light, whose heat must in a great meii^ure depend 
on tlie reflecting media, and also on the thickness or thinness 
of those parts of the pri.sm through which the fringes p^. Hius 
the red and yellow rays passing through the v^ry thm upper an¬ 
gle, must be accompanied by more radiant caloric than the blue 
^ rays, which pass through the thickest. 

The following diagram will demom^rdte my opinions; and as 
I am at present engaged in a scries of experiments^ to prove 
that the prismatic colours have similar heating powers, 1 shall 
not anticipate. 

Let s rcpre.sent the .sun (fig. 3, Plate III.) d. g.f. rays of un- 
decolnposcd light, impinging on the angles A. B. C of the piiMn. 

Those 
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These carry forward the juigiilar fringes formed by reflection, 
which being refracted towards the perpendicular tail on the spec¬ 
trum H. The red and yellow rajs, passing through the thiu 
angle A, must be more heated, when falling on the spectrum H, 
than the blue rays passing through the angles B. (/. 

Sir, I beg leave to remain your obedient servant, 

Joseph Readtj, M.D, 

In the coinniunieatiou, volume xlii. p. 418, Dr. Rbaue’s • 
name was printed Reader, which our friends are requested to 
correct with a pen.— Edit. > / 


XXXIX. Observations on CoJ(H4^’s, os applicable to the Purposes 
of the Artist, By Mr. Thomas IIarokeavks. •*, , 

1 ^ I.irrrpDol, Dec. ri, 1813.. ^ 

TAKE the liberty of addressing to you some ob.serva- 
tion on colours, the result of great attention to the subject, aiwl. 
of long experit nee as an artisfy^liich may perhaps be useful for 
tlie purpose suggested by MK'Forstor, in iris eoniuumications 
inserted in yonr last and the pfccc-ding nunihers. 

I agree witli him in tluMneory of three primary colours only, 
and with his account of the elfeets of the i>iiiary and tcrugr^ . 
compounds j but his idea of tlie precise tint of one of those pri¬ 
mary colours is certainly incorrect, from iiis having atlopted thft 
prismatic scale, u hich is defective,- as I trust will be evident ill 
the course of hw folkv.viiig remarks. ^ . 

Before 1 prqcced, I tliiiik llic aniicxed figure (hg. 2. Plate III.) 
will assist me in my explanations. In this figure the tlirce sim¬ 
ple primary colours, fed, vellow-, and blue, arc jilaceti at the three 
iuigie.s of a triangle, and the three iutonuciliate cokairs, orange, 
green, and purple, in their jiroper situations between the ro'^pec- 
tive colours which eoinposc them, and at the angles of another 
triangle. The space betweeii a primary and intermediate eom- 
poiintj is likewise nmrked by the two letters on each side : thus, 
lietween yellow' and orange is put yo, to signily yellow orange, 
or an Colour approaching to yellow. It ^s evident that 

the simple holours arc like mathematical points, neither extend¬ 
ing one w'ay nor the. otlicr j but an intermediate colour Itas an ♦ 
infinite variety of tint, from the verge of one of its components to 
that of the other. Whitc^aiul iilaek, with all the intermediate 
degrees of gray, are equal combinations of the three .simple co¬ 
lours. Pure white, by uultiiigall the colours, can only be pro- 
diieed with the rays of light, as shown by the prism ; but all the 
difl’erent degrce.s of brolcen white or gray, down to black, may be 
produced by the coloured substances used in painting. An ecjiial 

N a portion 
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portion of t^vo simple colours makes the exact intermediate on^^ 
as of yellow and blue makes a f|;recn ; but another equal portion 
of the third simple colour, as red, ueutraliues the whole, making 
it a gray, light or dark, according as the colours employed are 
light or dark. If only a small quantity of the third colour be 
used, it breaks the tint, making it approach more to a neutral 
tint, according to tlie quantity usid. By neutral tint, I do not 
mean the tint so called by landscape painters, wlutl' is inclined 
to blue and sometimes to purple, and ought raliior to be called 
an aerial tint; but I mean by it, that negative gradation between 
while .iiul black, which is best given by Indian ink. 

A mixture of two interniediatc colours will pioclucc a broken 
tint of the colour which lies betafeen them in the hgnre; for in¬ 
stance, green and orange will produce a broker! vellow ; green 
and purjde, a broken blue ; atnl pnrjdo and orange, a broken red ; 
as mav be acr minted for tlins: Green is one j-a-.t l.drie and oiu' 
part vellaw, orange i< one part yellow and one !<; "l rmi; lhr'>, ii! 
tire whole, when mixed togctlier,'there arc tv»o {ants \ellou', (Ovc 
part red. and one : .'it h’‘ic : the red and bh;e and one pint of 
the ycllo'v -ui'l j.i .tSucc a neuti'al t.ir\* ; !/it liie addoiona! }>«.’■- 
tion of gi'.-"s a ihige to tiic wn'.ic, and p'.ou.ic:c;> a hrouen 

or brown cDon . 

The chert of the ihree intermediate colo:n«; i ii'-rd togcJher 
will he the ’^aine i;.'. the three .siinjde ones, that is, ihry will pro¬ 
duce a gr.iv «;r neutrxJ tin: of a deptli pi opm't innate to the 
strength o< the colour-, employed, which will bo evirlerit <»n cmi- 
sidering them. It will be uimece'isary to say further, that equal 
portions of all the colourg simple and intermediate, will still pro¬ 
duce a neutral tint, as will be evident from what is shown al¬ 
ready. 

The fissure shows at onre w^hat colour or tint will neutralise 


another, they being diicctly opposite in the circle, Thus, op¬ 
posite to yellow stands purple, which used in a proportion of (wo 
to one will neutiuli.‘'e the yellow; opposite to green stands red, 
which will neutralise one the^other; and so on with the wliolc 
circle. I have hitlierto considered only those proportions in the 
mixtures which produce a neutral colour; but by varying tire 
quantities of the opposite.or neutralising tint, when mixerl with 
the different colours in the circle, all the variety of what are called 
ternary compounds may be produced: thus, a small portion of 
blue mixed with orange produces brown orange, the tint of 
which may be varied by more or le.ss of the blue into a, great, 
number different shade.s, all of which vyiil still belong to the 


orange so long as tlmt colour predominates. If tiie tiext jjcr- 
ccptible variation from orange towards red be taken and mixed 

\\ Ith 
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with its opposite in the same way, it will produce as many va¬ 
rieties of gradations ; and hy going thus round tlio whole circle, 
every tint that can he seen in nature, or imagined, will he formed. 

As it is of cfMisequence that the ])eculiar tint of each of the 
three primary colours should be deter?n-nod, I will endeavour to 
communicate my ideas of each of them by reference to flowers, 
or more particularly to those })iguients used in (water cedoar) 
painting which approach the nearest to them. 

With respect to the primary colour of yellow, there is less un¬ 
certainty in the general application of the teiiu tlian wiiii either 
of the others; for tiie least tinge of orange readily procures ir. the 
name of orange or golden cokmr, and so likewise the sligiitest 
tinge of green gives it the n^e of green. This oob'ir is pro¬ 
cured in all its different degreli^of strength from gamboge. 

Blue, the name of the second primary cohnir, is aj)plied with 
much less precision ; for we find that it is given to many of the 
gradations lonards purple, and likewise when it fal's into a, 
greenish hue. From an attentive consideration of tlie colours of 
flowers, 1 have remarked that„,the most usiud tints are different 
gratlations of orange, purple, and red. The })riiuary tint of yellow 
is celdom seen pure, and the blue still h*ss, scarcely ever; the 
pigment ajjproaehing the nearest to wiiich is Antwerp bhiCi 
Ultramarine and Prussian blue tend more or less to the purple. « 

I come now to the third ]>ri)nary, red ; and iiere we fiml the 
greatest uncertainty, as the term is given to all the shades of orange. 
This error is particularly adopted in the Nc\vt(jnian theory. Phis 
arises from its being founded on the ju isjnatic eN[>eii!iients: in 
the prismatic spectrum the third priinuiy colour is not shown, 
the two ends of the spectrum are etMiahy ttear to it; if tlieio he 
any difference, I think the violet is more iuclin:>d to it ti'an the 
other. In the figure, the colour which falls undi c tiic dcnoai'.iia- 
lion of orange is preci'-ely that whicli is ailed rod in the pilsinalic 
spectrum: its tint is between that of vermilion r.nd red l.uul, 
and is of course, from what has^been said, exactly ncut'aliped by 
blue. In tlte same manner, the coldiir called purple in the figure 
is nearly the same with the prismatic violet, ami is nemviili cd 
by yellow. This u ill readily be p'roVed likewise wUh the prism; 
for, if the spectrum is thrown on a strong blue grounil, the colour 
which is there called red will disappear,; and if on a pure yellow* 
ground, the violet will he neutralised, "' 

The true primary colour of red is that which is called crim¬ 
son ; thir. colour in its various degrees of strength is vitv fre¬ 
quent in flowers; the rose gives it in its paler gradatie-'s; but 
the pink or carnation vshows it in all its gradations from tin: palest 
to the mast deep. This colour is most nciurly given by carmine. 
With gamboge, Antwerp blue, and carmiiie, an artist can most 

N 4 ccrtainlv 
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certainly imllrito every tint in nature ; with j*anibogc and eannnii' 
the prismatic red, and all the other grj’.dations of oran^;e, may f’<' 
made : and carmine with Antwerp Idue j^ives the pn anutic ^i<•- 
let, i.'uligo, &:c. But if instead of carmine he takes vermihon. 
or any other pigment of the liue of the jirisuialic red, he will find 
it impassible by joining it with blue to piod.uce crimson, piul., 
violet, or any of the purples. 

On looking through the prism, or a coiivcK lens, ohjeets are 
tinged on their edges with a fringe of colour; uccinuiug to 1 hr 
relative po^iiions of light or dark, that fringe is cifher \4”'>w 
running into prismatic red, or blue running into Molet. '1 hc'i<‘ 
two Iringc.s united in the prismatic spectrum form tlie whole 
range of colours there sliown, But,|wm what 1 have eiid, I Tinnl. 
it is evident tluit it is derieiont m\c third of tiic circle, whi' li 
third includes the true juiinary colour of red with its. mast im¬ 
mediate compound^--. 

^ 1 am mijirartiscfl in rviiting; but if I have advanced any thing 
that may he userid, in language that may be undersiood, I hope 
that any defect ol style will he treated wiiii iudulgeiice. 

I am, air, yours respecthillv, 

* Thom\s Hakoi! i:\Yi-s. 

P./S.—fs Mr.Sowerh) 's work on Colours puhii-hed ? •' 

To the Edllors oj the Phil, dfag. 


XL. On the fire tendf'd I'hj m ' {ion ^ f Oxahn yidd m a ^hxtin c 
(f AiaJdd and Sulphuric Add. J'j 31. VocF,[. j‘. 

A CON s 1151 : HA in. R time has elapsed since M. Cadet do Cas>i- 
coui*^ amiouneO'i, th it oxalic acid couhl be formed by the, sim¬ 
ple contact of sulphuric acid and alcohol. The author expresses 
him-.'If in the iollowing manner j; : 1 ninde a mixture of erpial 

weights of will lecrihinl alcohol and .snijjhnrie acid : this mixture' 
remained attest for .duAit thiity hours. At the end of this pe.- 
riod I perceived at the bottom "of the flask, and attached to the 
lower sidt -i, a cpiantity ot crystals about ten or twelve millinicti (ss 
long, an ! kamed iiy terrahe Iral prisms terminated by itdihedial 
smnmit. After lavin >■ decanted the liipior, i examined these 
cryst.'.ls; and 1 as>eertaiij,ed, with the help of calcareous salts and 
‘'reagents, that >t iva.s oxalic acid.” M. Cadet then projuiscs to 
Tosnme t 'nls experiment, on a large scale; wiilcli, so far as I know, 
he I'iw i.-. t yet done. 

'^ri'is ’.(’i i.- i-en.inkablc result of the formation of oxalic acid h) 
ineaa- o' tiv' snlpliuric acid, has been nevertheless quoted in a 
*■ .' id i.i.iy ! 0 hail .a t!ic latienious Autlior, No. C, iMead l*la.T, 


1 


am. 


f /.-I'-.nd <ii. {dihik; Iona) Ixxxvi. p. 311 ). 


f Ibid, XXXV. p. 300 . 

great 
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•ijveat niimlier of woi ks^ and no person has liitlicrto called I he fact 
HI (jiiesriim. 

Havi!!" occasion auninvdy to nnvke a (:|nat)t5\v of .suljdmrir 
ether, 1 liuvc al.v;.ys rc’ ..irked that the niixtnri of equal part', of 
alcohol and suij)huric avid neeo:uis aulky^ aii<l fleposits a white 
crystalline powder, 

\\ ith a view' to colleet this crvstaliiue de’po'.it, I iniM'd the li- 
qiiid-s ill a large flask, and 1 deeained it alter a I’eiv days in order* 
to jiroeved to distillation. 

After having* jireservcd the precipitates for ;-.evei'a! ycars^ I 
mixed them together in order to .su’oject iheni to an ulterior ex¬ 
amination. 

’I'lii' powder, when inixeid witli some fine needle-formed cry¬ 
stals, being dried with a geStlc he it, had uu acid taste, owing to 
a little sulphuric aeid which was interposed, and which 1 took up 
by washing ivith rdeohol. This alcoiioiie liquor contains merely, 
as I have said, suljthurie acid, and not a tmee of ox dic acid. 
l’h<‘ powder when thus washed was iierfei tl}' neiiLrul: it did not 
e\eu contain any substance of the organic kingdom; for, when 
lieated in a letort, it is not carbonised, and no gas is extricated. 
Ihnling water dissolves a small (luantitv, and lliis solution is turbid 
w’itli oxalate of aiamenia, as well as bv tin* mmiate of barytes. 
The white iesir!ue,in-o!nliU' in boiling water, immediately becomes, 
hlaek on plaehig it in contact with sulphuretted hydrogen, or 
i.iihVi" with tiie hydrosuipiunet of annnonia. 

I ];a'S over other do* ails of exjieiiineut*-; for it is ca.ilysecn 
tl'.at the ervstals, i',hich are depositOvl from .i uiixiiire id equal 
parts of‘Uilphurie acid and aleohol, are iiotlnn , the than a com- 
poiiiid e)i vulphato of uin * and sulphate, of Ic’,d ‘. 


XLI. TheVr('pi(f,‘^<i!.ionofSoun(ly accnrdhig to the Nim'ioitiait, 
Tiwonj^ (hrmonstraled;—u ith Reniarla on the one adi:a need 
by LaPlack, and other Observations, By Uichard Winter, 

Alatfh lA, 

liE theory of the propagation of sound through llie atmo- 
.sphere, is a problem that has engaged the attentiem of inatliema~’ 
ticians and philosophers of the lirst celebrity j hut the great dif¬ 
ferences deilticcd from the most accurate observations of experi- 
inentali.sLs, and the investigations of mathematical theorists, have 
almost reinu’iod the n searches of modern philosophers hopekss 
of aequiiing the truth i'rom theory alone. , 

We shall merely notice a few of the many observations which 
have been made to detenuiuc this problem. 

A mixture of twenty pouiuia uf nlcuhul and sulniiuric acid gave only 
35 grai'.is of this dried nowder. 

The 
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The following are the velocities of sound in a second, accord¬ 
ing to the authorities of the names subjoined, expressed in English 
feet: 

Roberval. 560 

Gassendus .... 1473 
Mersennus.... 1474 
Duhanicl .... 1338 

Newton. 979 from theory. 

Derham.1142 

« Cassini,&c.... 1106. 

We shall not stop to examine the source of these discordant 
results, but merely observe, that the remarkable disagreenjcnt ex¬ 
hibited by these philoiopheis, in all f^bability, arises either Irom 
their not using proper pcndidiims ^brating seconds or ali<juot 
parts of a sceond, hut strings suspended with a plummet oscil¬ 
lating :—or, the distajiccs of the stations from whence the sound 
wavS propagated, and obvervod, were either too near each other, 
or not exactly a-scertainc'd, so as to render any degree of preci¬ 
sion to be expected from their inquiries. 

The experiment'- of Dr. Derham arc perhaps the most to be 
relied upon of any that have been made in this eoiintry ; but the 
spaces through which the sound was propagated weie not ri- 
i govously veribi'd. ^’his olyeclion does not apply to the labours 
of Cassini, Maraldi, tkc. who made these observations in France 
about the year 173S. They obser\'ed tl\e velocity of sound 
under a variety of cireumstanceiJ,—during a diversity of winds, 
ill calms, aiul dift’erent changes of weather,—with nearly the same 
results: besides, the distance of one station from another hail been 
previously determined, with accuracy, in measuring the terrestrial 
meridian through France. The mean velocity of scjluid, as de¬ 
duced from their cxpciinients, is 1038 Paris leet in- a second; 
and if the length of the French foot be to the length, of the 
English foot as 1*06575 to 1, as stated by General Roy, the 
distance will be equal to 1106 English feet; and it is highly pro¬ 
bable, that this determination is more to be relied upon than any 
other experiments which have hitherto been made. 4 

It . may not be improper here to. mention the excellent oppor¬ 
tunity afforded us in this country,- of settling this point in the 
most satisfactory manner. 1 alhide. to the many favourable situ¬ 
ations which present themselves, whose distances from each other 
have been must accurately measured during the grand Trigono¬ 
metrical Survey, of England by Lieut.-col. IVIudge, &:c. 

The theoretical principles of the propagation of sound, ad¬ 
vanced by Sir I.saac Newton in the 47th proposition of his Ma¬ 
thematical Principles of Natural Philosophy, are simple, elegant, 
and appear consorant to the visible operationtof nature, so far 
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a‘5 he procecfled upon the tnie principles of philosophy: his 
iubstvpient surmises arc not worthy of notice, excfrj)t as coming 
fir.!r. such an exalted characteri 

Tins great man has demonstrated in the fore-mentioned pro¬ 
position, that the iiumhcr of pulses propagated is the same with 
the number of vibrations of the tremulous body; that tiiey are not 
multiplied in their progress; and that as soon as the jndsps ccovse 
to be propagated from the ticmuloiis l)ody, it nill return to a 
state of lest. Again, in the 48th proj-osition of the same hook, 
Newton has clearly solved an important (luestion, in favour of 
the 'h-orvAve ha/e advanced ; vi'<. that the velocities of the pulses 
are in a rati*' eoinponndcd of tlie subdupheate ratio of the tlen- 
si*^', o/ the medium inverse^ and tiic subduplicatc ratio of the 
clasti.; forev directly. ^ 

If liic atmo'.phere were of a uniform density at different di¬ 
stance-. from tile enith’s surface, the velucity of sound as deduced 
from the law of pendulous bodies nonid be exact ; but, as the 
air is a medium that decreases in density as the distance from 
the earth increases, it appears to me to reipiiive a different view 
of the si-bjoct. 

Wlieii tiK' height of the mercury in the barometer and the 
tcmj5('r:ifure of the atmosphere are obtained, we can easily find 
the altitude of a cohnnn of air that would reach to the top of 
the criiiosjjhcrc ; and if it W”re of an equal density and elasti¬ 
city in all its jiart*., the velocity of sound as recorded by Newton 
would i)e rigJitiy staled. IViit it is otherwise; the atmosphere is 
not eqnuily dense at every elevation, which the proposition of 
Ncwti n requires, 'fhe question is then, What force is necessary 
to overcome the ela .tic power, of tliet portion of the air which 
cxi.>ts above t .c i ^iniod height of the atmo-phere, in order to - 
compress tfie uhole nu:ss of the air within tliat limit ? 

Kcfoi'e wo proceed ni Lite iinesligation of the proposed .subject, 
sevenU prclimin<iry inquiries are requisite. It appears from ex¬ 
periments caref.dly made by Mr. Tralles’*, that the density of 
dry air .at 32'’ of I'ahrenheit’s thermometer, and under a pressure 
inches, is equal to *00121)918, the specific gravity of 
water being taken as nnity^ and under the same circumstances; 
and to *0012770 when the same thermometer is at 39®*63, which 
point Mr, Tralles has a.scertained to be the maximum density of 
water, the barometer remaining as before. The specific gravity 
of mcrcur)’ is 13*.)9925 at tliefimner standard, and 13*59655 at 
the latter. Now by taking a mean between the experiments 
made by Gay-Imssac and those of Ddlon on the expansion of 
dry air^ it appears that for every additional degree of Fahrenheit's 


* Nicholson’s Journal, vol. xxv, p. 79. 


thermometer 
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tht^rmomcter a corresponding dilatation of the air equal to 
■ 00207 S is produced. 

According to the researches of Sir (rcorge Sln’ickbiirgh, the 
mean aiiiiual range of the haronictcr at the surface of the sea is 
30*0-1 inches, aiid this elevation is constant in every degree 
of latitude. In calculating the temperature, we have followed 
the fonnula invented hy that great philosopher 'I'obias Mayer of 
GottingcMi. From these data we find the mean annual tempera¬ 
ture at the surface of the sea in latitude 4.V‘ ecjual to of 

Fahrenheit; and the mean density of the air *0012353 ; and l)y 
making ir^c of the innnber.s a'^certained bv Mr. Tralles for the 
density of mercury, we find it in the same latitude and tempera¬ 
ture 13*500-43. Then to find the elation of acolunm of air of 
equal weight, we iiav* 

or 4590-163 fathoms 

for tile lieight «if tlic atino'-phere. 

Now to find the prrxsurc of the or, in other terns, at, what 
elevation the incvcnrv in tlio barometer would .slam , if token to 
the height of ]59(J-i(j3 fathoms, is an important p;ni of what we 
require. 

In order to ujiproach as near to aecnracy as J:)os^ilde, it will be 
re([uisite to dctoimitic tlie precise decrease of temperature for 
every Incrca-e of altitude in the' atmosjiherc. Saus.-urc; has finind 
a decrease of (.'iic degree of Falncnhcit for every 2.S9 feet. 
Dauhui'.-on ' lound, under the satm eirenni^taiices, an elevation of 
319 feet cone .pundiiig to 1 ° upon the same scale. Tin* best ob- 
•servatious, for deciding' this (piestion, we think, arc tho,se oh- 
lainei! from the journal,s of the Monks residing in the venerable 
priory situated upon Mount Si. Gothard in Sw’it/erland. The 
mean annual height of the barometer kept in this place is 21*77 
inches, ami of Fahrenheit's thermometer 29“ S. Now the lati- 
tmle of the place is about SO' North 4 and the mean annufir 
temper:.lure of this latitude at the level of the sea, a? appears 
from Maxer’.s formula before mentioned, is 56°*1. Calculating 
the height of llie priory from thc^ ,t;lata, ,by De Luo*s"'^elhod 
for ascertaining the altitudes of mountains\by the baromifter, we 
find it equal to 855/ feet. . 

Then and “f„-=32.> feet 

of elcvatrioii, corresjjonding -to. a depression of 1° upon Fahren¬ 
heit's scale. 

From these deduction.s we .shall be able to find the height of 
the mercury ill the barometer, at any.determinate altitude, by 
applying the following calculation to that purjiose. 

* Nicliol&on’s Journal, vo!. xviii. p. 150. 


2754098 
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‘’---85" (It'prossioii oi’ tlic thcnnometcr 

liflow tho Ktniiim at the lex cl of tlie mm; aur! to make the 

first concction f(»r (lie expansion of the rncrcuix, '.ve liaxe 

a;.''t.io-ot • , 1, • , 

- =‘J()f){t an inch; t'lis (luaDtitv tie- 

i/O 'll * 

iliictctl fuim leaves 29’77 1 indies^ the coirce'ion for the 

barometer. 

Then the of 2f)‘77'l is 1‘ 17888/2 

Altitude of tiic air in falhonis .. * i.iPOKIS 

Diirerenec I •011820!) 

The correction for the expansion or the air, reihiccd to the 
'•t-.imiard UniperaOire 81% done in caieiilatim^ heig’nts by the 
harnmeter, ne. lind thus: 

Temperature at tlie surface ,. oT'o 

2/5 11 (eet = a dc}ne.s.sion of.. 8.>%or 27'^‘5 below zero. 

and —f - - --~- .=z 15'^ the mean heat ; and 1581"= Hi®: 

licncc we have this jiroportion : 

: 180: It)"::4590* 103 

the condensation of the air. 

Log. 1-0118200 

Correction .. -0153005 

Inch' S 0-90 

the barometer at tlic elevation of 4500 fatiioms. From hc-neo it 
appears demonstrable, that in order to compress (he wlioie cir¬ 
cumambient air within a elide who'-.e semidiaineter is 27541 
greater tliaii that of the earth, it would reipii/c an additional rb/cc 
equal to a pressure of 91)9 inches of the barometer, or ncailv 
one-third of the whole weight of tJie atmosphere. I'herefbiv, 
to resolve the proposed problem correctly, wc must augment the 
velocity sound, as deduced from the Newtonian thcorv, in the 
sUbdujidicate ratio of the density ol^^ir, under a pressure of 30’0 4 
inches, and 20*05 respectively. The density of air made use of 
in the preceding part of this memoir is -0012353, the square 
root of.'#bich is -03514, The air under a pressure of 20*05 
inches requires a correction for temperature j we shall take its 
variation from the two extremes at 42‘’.5, 

Then 1^4493 x 42-5 x -002078 = 

•0000721^15,and *000824493 + -000072815 = *000897308 whose 
root is *0^996. 

< of time a pendulum whose length is 

27541 feet will make one vibration; we shall assume the measure 
of the one which oscillates seconds, in latitude 45% as equal to 
39-117 inches, or 3*25975 feet ; and calculating from the esta¬ 
blished 


153-005 the csirrccliou for 


9995204 tlio logarithm of the licight of 
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Iilivhed laiv of pciululoiis bodies, we find the time in which it 
v.ili iniike one \ibriU.ion })i*766 seconds, fkit as the j»cndulum 
performs ils ffoini; and return in the same time that an undula¬ 
tion ulo^■es tbrwani over a space which e\j)resses the velocity 
of sound in a second ; therefore X 2= LSo’5^12 sectauls; 

and the space pa^'Sed over in this time is tlic circmnfeicncc of a 
circle whose radius is 27511 feet. 


Tlicrefore 




= 9i2'9 feet, the velocity of 


sound in a second, according to i^ir I. Newton’s luetlnyl of cal¬ 
culation. 

I'o account then for the wide difference that exists between 
the luimbors as deduced trom this tlfeory, and actual expeiinients; 
Newtoji makes surmises very much beneath his usual penetra¬ 
tion: ho first supposes the crassitude of the solifl particles of the 
air, and the interval', between those particles, to he in proportion 
to their diameters us I to 8 or 9, and from tliis source he aug¬ 
ments the velocity 109 Tect. Still the velocity is deficient; and 
to account for it, he next takes in the vapours floating in the 
at.n'iO'j)hero, as being of a dilFerent tone from the air, and con- 
jet tufos their prop<;rtioii to be to that of the air as 21 to 20; 
and these v;ip(*Lns arc calculated to accelerate the progress of 
sound in that ratio; tlius increasing the velocity to 1142 in a 
second, or until the velocit)' from theory agrees with that ob- 
taincfl fiom experiment. That these conjectures are not even 
]jla>’ iiilc!, the nso>t ardent admirers of Newton must admit. In 
the lust place, the j>ro])ortions of the diameters tif the particles 
of air to tlie ihteivals between them are merely hnaginary, and 
the uuantity oi Aa})ours calculated as existing in the atmo¬ 
sphere i>i abstdutely erroneou-.. If Newton failed ultimately, in 
this proi’ilcm, to anticipate the law of nature, the superstructure 
is raided n]jon an uneriing base that can never fail. Htfhaddone 
enough fur glorv ; and the specks upon his fame are, like those 
np.ni thf luminaiy of day, invisible to the unassisted eye. But 
wl.iu 'AC adtuiii^ the greatness of the man, let us not tamely follow 
his splembd ])ath ; the perfection of philosophy requifw^Uie iin- 
biavse I a-shi'rac.cf; of the highest flights of human intellect, coii- 
dnct'.'fl hy reason, and ccmp!-*terl by experiment and reflection. 

'J’he theory of Jia)'lace, though highly ingenious, is nevertheless 
very improbahlc. That a momentary evolution of caloric should 
take place during evciy vibration in the aerial medium^ vre can¬ 
not imagine, lint allowing it really to be the case, though the 
evolution of caloric might be separated with such rapidity as to 
escape onr means to detect it from a single tremor of the air; 
yet .1 say that a sonorous body, kept in a continual state of vi¬ 
bration^ must fiitglly render the separation of caloric evident to 

the 
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tlie sense. Independent of tins consideration, we might inquire, 
how much the temperature of the particles of air must be raised, 
to cause an increase in the velocity of sound., as obtained from 
theory, amounting to nearly one-fifth of the whole ? 

W^at wc assert constitutes the real error in Newton's calcula¬ 
tion i.s this, that he omits nearly t ne-lhird of the elastic power 
of the air, by su})pobing the whole to be compressed within an 
asMinicd limit; and that, although the velocity of sound, as esti¬ 
mated from tlie altitude alone, is correct, )ct it is evident to us, 
that to comiu-e.ss the whole of the atmosphere witliin the distance 
of *27541 fict from the earth’s .surface, an addirional force, 
equal to nearly one-third of the inennibcnt weight of the atmo- 
.spliere, is necessary : theref^e the veloeily of sound at the .sur¬ 
face of t!io globe, a.s deduced fn)m Newton’s theory, must be in-, 
creased in the subduplicate ratio of ilO 04 to 20*05 ; and w’C 
have before ascertained the.se two nmnl)ers to be ^514 and 2996 : 


therefore. 


942*9 X 3614 
29y(i' 


1105*9 feet, the true velocity of sound 


in a second, agreeing with the observations of Cassini exactly. . 

By this meliiod we have calculated the velocity of sound under 
the equator, and at the poles; and find it greater by about 53 
feet at the fonncT than at the latter place; and this difference 
will be observed between the fervi^^l air of a .suinnier’s day and 
the chilling atmosphere of December’s reign; and the velocity 
of sound 111 the latitude of London will be ;ibont 1102 feet— 
estimating the increase and decrease to correspond w^th the va¬ 
riation of the latitude at the rate of one-sixth of a loot for every 
degree. 

All interesting pajicr was published by Modcste I’crolette in 
which he has made it appear extremely proluible that the action 
of the solar rays materially affects the propagation of .sound. 
From his ingenious experiments 1 .should inler that the velocity 
of sound during the day wus greater b\ about of the whole 
than in the night, or 22 feet in a second. Every philosophical 
obsei*ver must have observed the striking difference betw'eeii the 
notes oF 'a sounding body at midnight and noon ; also the very 
different tone of the globe itself between a dry surface, and when 
the ground Is covered with snow. 

I am, &c. 

RiciJAU© Winter, 

To Messrs. Nicholson and Tillock. 


^ Nici)oi.sull*&.(ouru:ti, vol. xxv p. 23. 
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XLII. On the s,ippnsi.d Uvuluiinnof Heat ftom Vegeialh >. 


j J.I‘1 oitd, ^»irch 1‘), jai 1 

Sirs,—A s >ui'i for rcbniarv, Mi. Fofiter ni a uoto 

on JaiHu’\ .‘iOui, 111 ill! niotoorolot>ic.il journal, atlrihiitcs tin 
thavnn^ i*l tlx' m' \v i. n nd tiees> and shrubs to tue “ heat tran' 
milted fioni \< ude Uodics.’^ IIxImui; obsei,i.d the s -uie aj)- 
peaiante, f .d M‘t aUn atlrihuti'd it to the sainc cause*; b.it 
lioni trithcr <' ndlloii. I soon loimd reason torcjc,.' siuli ?u 
explanation ol ibo phaiiomc mn, because the snow, u Inch he- 
.iround aiiv stib-^tame \vliatL\or is adected in a siinnai wav 
/'■'tones aod hh’ , and l.'^c ei sni^pieccs ol wood nueilcd in 
or hint; on tha ground aiii’dst present the same appeal 

xiiice pi« x.ist'I\, .X sluiihs, or «ny other living ve:;etabh s. 

Snieo tlun wi* c.'.not i ttnbatc the dibuppcaiance ol the .snow 
111 the lattei in t un to lieat, it strikes me tliat it may be ac- 
cximited toi in at /.dni wav. Duiiiig the late snowy season, 1 ob- 
sentdthallhe tiuiw uniiormjy commenced and pioc.*eded only 
on the siubices ol the ^novv ; even that next the eaith being con- 
sideiabh aftecod. Tbo surface adjacent tqjiia rock or othci in- 
aiiimatc substance tin wed slowly tor a shoit linic, till a fiei 
passage foi the .ur v\ .is tomicd; aftcrw ards melting as rapidly 
as the ujipci suihice, and rccecHng gradually horn the rock as a 
ceiitie- 

Thus, whatevci the substance may be aroimd which the snow 
lias talk 11 ,—w jk n a thaw eommepccs, all the sin faces of the snow 
ab'Oxb Cixionc ui iho same propppttion, or ncaily so; and coilse> 
qiic.rU an m«'lon*i ictieat of tho whole depth of snow will take 
pk . t, and ti haic puce of ground will he seen around the sub- 
sta’ , 1.1 whatever kind it may be, in the loini of a rude ciiclc. 

I iiav*' not made the above observations as att ;^un>ent 
a^') nsl the suppodtiou that vegetj^li^ out lieat,. 
to show that Mr. Forster’s explanatj^ of'thc 
h.is occuued to both of us, docs instanced. 

This he wiiriuve an opp^tpaj^ in 

duimg tile next winterx It jidteresting 1^ few 

c xpenments in order to ; and rd^ to deter-* 

mine, by tlie whetuer or not heat is 

re.il]y evolved duriiig 'hs the vegetable fluids. Js 

tbeic any Visible fteaKb\^il<^*hioodedttfn7mo/ir/’ If not, it 
seems pprobable that vegeikf^ should any. 

* Youn^ ®e« 

< ' CoiyiUBIJENSlS. 

To the Editors of the Phil* Mag, * * 
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XLlll. Process for oltainino lode. By Mr, Alexander 

Garden. 

T old Coinpcoii Stieet, Soho, March 21,1814. 

HE foUowing method^ which 1 have lately employed 
lor procuring iode, I take the libert) of communicating for inser¬ 
tion in the Philosophical Magazine, (should you deem it of sufii- 
cicnt importance,) and which, in addition to the information al¬ 
ready therein contained on the same subject may not be altoge¬ 
ther unacceptable to some of your chemical readers. It is a* 
follows: 

1. To a concentrated watery solution of kelp (or the waste ley 
of the soap-maker where kelp has been employed) from which 
the gi eater part of the crystaj^mble salts have been separated by 
the usual processes of evapor^pfh and crystallization, add red 
oxide of lead in the proportioA of one ounce to about a pint of 
the foimer; boil the mixture over a slow fire to diyness, and in-*^ 
cieasc the heat towards the end of the solution so os to carbonize 
any animal nr vogetalde matter which the substance may contain. 
This last may most conveniently be performed in an iron ladle. 

2, Digest the dried mass in a quantity of cold water suffi¬ 
cient to extract the greatest portion of the soluble matter, hltlbr, 
and evaporate the clear liquid to the consistence of a syrup. 

3. Introduce the lupiid obtained in the last process, together 
with the saline matter which may have separated during the eva¬ 
poration, into a glass mattrass, and pour thereon about twice its 
l)ulk of alcohol; digest with a gentle heat fur a few minutes and 
then suffer the vessel with its contents to grow cold. 

1. Decant the clear alcoholic sidution into a tubulated retort, * 
adapt a receiver, and by means of a gentle and gradually applied 
heat distil off the alcohol. The saline matter which remains in 
the retort is to be washed out and evapprated to dryness in a 
capsule Wedgwood’s ware. 

.frttibdu^ the dry salt thus obtained into a mattrass with a 
short to vdtich a ^lass tube about six or eight inches long, 
and suSnlmti^ large to ht over the external diameter of the neck, 
has and pou^ the salt by means of a long¬ 
necked lintiel twice its bf strong sulphuric acid. Heat 

the mixture gradually by4i|^^ti^gand’s lamp, and the iode 
irill immediately be^n to of 4 i dense and beau¬ 
tiful violet-coloiued gas, cbnd^ed in. the upper 

part of the vessel iit blpck ahiil^mi^^s j when the gas ceases 
to be disengaged rile matdujb Sspb be allowed to coql: the 
iode may then be washed out with'VSa|m‘, dried mi white ffitering 
papei at a ^mperatiire not exceeding l00®of Fahrenheit and 
inclosed in a"bottle accurately fitted irith a glass stopper* 

The chief advantage of the pteced'mg processes is to separate 
Vd. 43. No, 191. iliarcA 18*14. O pretty 
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pretty cornpletelj all the foieign salts contained in the kelp, and 
to obtain, in a nearly insulated state, the saline compound, from 
which alone iode is to be obtained. 

* The mass remaining in the innttrass from which the ioile has 
been separated, consists of sulphate of jiotush with a small pro¬ 
portion of sulphate of soda; hence it would appear probable that 
in kelp an iode may exist in combination with potash or soda, or 
.both, as iodine of potash oi of soda. When iode is added to a 
• sidutlon ol subeailionate of potash a coinhination takes place, 
and the mivtnre assumes a dark-brown colour. If a geiitlt heat 
be applied, this colour di^sappeais and the solution remains of it 
’pale straw-yellow coloui, a boiling heat does not separate iode 
from this coinhination, but if th^^Jution be evaporated to dry¬ 
ness, the addition of ^sulphulic adPUdthcdr} mas4 separates iode 
under its chavacteiistic form. 

^ I am, sirs, yours, &c. 

ALEXA^DIiR Garden. 

To Messrs. Nit liohon and TUloch. 


XLIV. Cm red inn of a typographical Error whUh occurs in the 
Statement of Mi. Arc I/m’s Piocess (f prepat ing lode, pub- 
liihidht the last Kilmber of the Philosophical Magazine; 
with additional Remarks on the Method of obtaining lode. 
Communicated by Mr. Accum, Operative Chemist, ^c, 

I ComptonSticcr Soiio, Mairli IRU. 

WILL thank you to notice in the Philosophical Maga¬ 
zine for next month the following typographical mistake, which 
occurs in «onic copies of that work, published last month; namely, 
for the woids oxide of lime, page 146, line 6, read oxide of lead. 

Having been applied to from difSeient quarters concerning this 
mistake, you will perhaps do me the favour to repriht fejIW of 
answering my correspondents**, the''paragraph agaj^'^i^ich 
the 6rror occurs. This paragraph should read thw i>- 

Another Process op obtaining 
lode is to be found in abundmicc in the wast^ mfjlpit lee 
of those soap manufacturers who employ kelp in the pfepaiation 
of soap. To obtain the iode 6rom'the waste lee, let it be boiled 
for a few minutes with qiuekliipe} .strain the fluid and mingle it 
with sulphuric acid in excessf. ^Thls being done, evapoxate tlic 

* l\lr. Accittfi embraces tins opportunity of returning thanks to tliose 
correspondents nho haic honours him with their inqtiir O') concerning the 
above error of tiie press, &c. but rcfomds them that it i> usual on such 
occasions, to pay postage. 

t The boiling of the Icc with quicklime is not essential, but it is neces¬ 
sary that the sulphuric acid should be added gfhatly in excess. 

liquor 
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liquor to a syrupy roiisistence^ aud tliMi distil, or heat it, in a 
flask, or letoit with red oxide of lead and sniphuiic acid. The 
iuUe will thus be olitained in abundance; and tins in fact, con¬ 
stitutes the cheapest proeess ol obtaining it,’* 

If the pKxluct to be distilled \\ ith manganese has not been 
freed sufficiently from the muriates in which the soap lee aboimdsj,^ 
there then is a copious production of chloiine, together with a 
} ellow fluid, and then the quat>tity of iode becomes considerably* 
diminished. This loss may be guarded again«5t, by adding fllii^s 
of zinc to the mixture, picviously to submiting it to dist'Ilatiun,. 
in fact, the addition of zinc filings effects the expulsion of an ad*- 
ditional portion of lude from the mass, after the oxide of lead 
or manganese has ceased to j^Bt. 

For the kiioudedge of thjMW^ I ani indebted to the chcmicid 
professor of the Royal Institution. • ' 

It is obiious that instead of waste lee, the ‘o called black ash,^ 
dissolved in water, may be successfully employed. 

1 remain, yours, &c, 

FriiDRick Accum. 

Messrs, Nicholson and Tillock, 


XLV, On Prepai ing Iodine, By Mr. James Fi$her. 

«■ Wall look. V.irch 1314. 

Sirs, —IVar. AcruM having given to th • public ihiough the 
medium of your Magazine, some proccs'-^s for prr p.triiig iodine, 
I have repeated them with success; and I heg, tluongh tiie <<aine 
channel, to point out another method of picpaiaig iodine not 
mentioned by thajt chemist, but which has been found to answer 
well. The operation consists in concentrating the wjfite Icci of 
the soap manufa'bturcr, by boiling, and then nn\inf> it with sphit 
of wine, or alcohol; the salts of the Icc become piccipitated, and 
fall the bottom, but the iodiqc remains in the spiiit of 

wine/r spirit now be distilled oflf, and the residue be then 
heat^Vitli a little sulphuric acid, and manganese, or red lead, 
the ioij|B^ublimatcs in the neck of the retort. About one drachm 
of iod^i^i^^ thus pwK'urdd in the presence of the members of the 
new Chemical Society of London, from ten wine gallons of ^oap 
lees, and this substance is th^reibre unquestionably, as Mr. Accum* 
observes, the best substance fm* tflstahnng iodine. 

I am, sirS^ 

Youf most obedient servant- 
James 

To Messrs, Nicholson and Tillock, 
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XLVI. On the Capacity for Heat, or Calorific Power of various 
Liquids. By Benjamin Count Rumford*. 

This subject is of rather aa .obscure natuic, and it has been so 
little examined, that it will be useful to begin by elucidating it as 
well as I can. 

Let us suppose two cylindrical vessels, with very thick sides, 
made of lead or any other metal, and perfectly equal in size, each 
being capable oi containing a pint. 

These two vessels being at the freezing point, we shall pour 
into the one a pound of water at the temperature of 96 f 
'(.= 28 j R) being that of the bloody and into the other a pound 
of olive oil at the same temperat\l|||k 

jEach of these liquids will hea^w cold vessel in which it is 
placed, the vessel in its turn will cool the liquid, and both the 
liquid and the vessel will latterly be of the same temperature. 

If water and oil of olives had the same calorific power, a 
pound of water at the temperature of 96° would heat its cold 
vessel precisely as much and not more than a poimd of oil would 
heat its vessel, the two vessels being of the same weight, and at 
«'the same temperature at the commencement of the experiment. 

<' But experience shews that water heats its vessel much more 
•than oil does : consequently the calorific power of water is greater 
than the calorific power of oil of olives, when the quantities 
of these two liquids are estimated by their weight; and if we de¬ 
signate the calorific power of water by 1. the calorific power of 
.oil of olives w'ill be expressed by a |raction under 1. 

The power with which any given body, solid or liquid, being 
at a given temperature, resists the calorific or frigorific action of 
bodies warmer or colckr than itself, is in proportion to its calo¬ 
rific power; and the greater is this power, the longer it. resists 
these actions of surrounding bodies.. . f ^ 

If, under equal surfaces, a ,pound of water and a |^i^^oil 
of olives, both at the. same temperature (96 Tj ut 

the same time in a place where the .temperature is J.(^^^^|that 
of freezing for instance) the oil of olives will be cooled i^ili^hiore 
rapidly than the water. ' 

. If it be in Siwarm placf^.that Uie two liquids are exposed, the 
oil of olives will stUl.haveJt^. temperature piost rapidly changed: 
it will be more heated tha^ the; water. . , . 

In two c^indrical glass-rve^^ of equiu size and very thin, 
place fN^al quantities of water and at the same temperature 
(96 F.) 

* Thi.s paper was read before the French Institute as a supplement to 
the Count's Inquiry into the Heat developed by Combustion. Vide Phil. 
Mag. vol. sliu p. S9C, and vol. xliii. p. §4. 

A piece 



213 


On the Capacity for Heat, 

A piece of lead weighing a pound, and a piece of copper of 
the same weight, having been cooled in a mixture of pounded 
ice and water, remove them from this cold mixture and plunge 
each of them suddenly into one of the vessels of water. 

The two masses of water will be cooled: but that which con« 
tains the copper most, for the calorific power of copper is greater 
than the calorific power of lead. 

We may also say that the frigon’ific power of copper is greater 
than the frigorfic power of lead, and in the case in question^ 
the expression perhaps will be most suitable. 

It is always the same power : it is that by means of which any 
body resists the action of s^ounding bodies, and which tendb 
to change its temperature li||ir by increase or diminution. ' 

Much obscurity has been imroduced into the science by v^ue 
ideas, being attached to the words hot and cold: but it will- not 
suit my purpose to enlaige upon this subject at present. I haA^ , 
already delivered my opinion in a forrher paper. 

The little heat which I discovered in the condensation of aV 
cohol, having induced me to think that the specific heat of this 
liquid had not been accurately determined, and wishing to knoW • 
it precisely, in order to enable me to finish the calculations which 
were necesssary for elucidating the results of spme of my experi- ' 
inents, I constructed a small and very simple apparatus, by the 
help cd which I could easily, and as I presume accurately, deter- 
mine it. '" . 

This apparatus consists of a small bottle of a particular form, 
constructed of thin leaves of red copper, intended to contaiu 
the liquid which is to be the subject of the experiment i and a 
small cylindrical vase, also constructed of thin pieces of red 
copper in which I place water at a certain temperature. Into' 
this ly^ter I plunge the bottle of copper containing the liquid 
wtdi^^,the subject of the experiment: this liquid being of a 
difiE^^:"t^idperature from that of the water in the outer vase. 

. A^|e edpacity of the vase for heat, as well as that of the bot¬ 
tle I determinea very simple calculaticm, the ca- 

paci^for heat of the liquid contained in the bot^l. Thia> cal¬ 
culation which is well knowq, is founded in'the changes which 
take place in the temperature of liquiiki, in vase in the 
bottle, by taking an uniform'temperSitUTc,^|ien the bottle is im¬ 
mersed in the wat^. contain^ in the vessel/ ^ 

In order that this equality of«temperature may be-speedily 
brought about, the form of the bottle is such that it ^ a<:very 
great surface relative to its small edacity, and in ordm: to ma¬ 
nage it without touching it, its ne^ which is small is closed by 
a long cork, which serves as a handle. 

Id order to diminish as much as poss&le tlie efied of the at- 

O 3 mosphere^ 
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♦ 

mospherc, and of surrounding bodies upon the apparatus, uliile 
the experiment is going on, the quantity of water in the vessel 
is rcguldied so as to keep the bottle wholly submerged in the 
liquid, and even the upper end of the neck covered, when the 
bottle is imnieised. The \essel which contains this water is 
placed and Susjiendcd by a ring of coik in another vessel larger 
and higher, tuid the intcisal between the twy is tilled with eider 
down. 

The form of the bottle is such tlsat its hoiizontal section pre¬ 
sents the hi.me of a rectangular cioss. Some idea may be 
conceived ot its form and dimensions, if we suppose a square 
piece ot «titk, each facet of wh itj^js four Hues broad by four 
inches three lines in length, Yipoi||pe four faces of which we 
have fixed fc.ui sticks of the same iength *(i. e. 4 inches 3 lines) 
bu|: each of them being four lines thick by eight bioad. 

^’he four sth*ks last described will exhibit the figure of the 
bottle: for the sipiaic piece of stick will be concea' 
from our view'. 

The neck of the bottle is in the prolongation of 
is four hi.es dinniclcr by four high : it ought to be eiicular 1 j|lbe 
cork should he an inch long, and the buttle weigh 7G*07 gramnics 
without its cork. 

The cyliiuhieal vase which contains the w'atcr is tw’O inches 
diameter, and four inches nine lines high, and it weighs 74*G5 
graininc-.. 

The exterior vessel in which the latter is si^spcnded by the coik 
ring, is five intl.es three lines high and three inches diameter, so 
that the sjdes and bottom ai'e eveiy wheie separated by an interval 
oi six lilies: this interval is fil]^ with cider down as already 
mcmtiiiiied. 


'“d by them 
vs axis? It 


To prevent the w'atof from touching the eider down, ti^ipork 
ring is cov'eiedwith a tliin coating df mastic. 

In order to ascertain the of the hOttl& 

liquid w’hicit it contains, Vtithouf to plil^' PlI er- 

mometer into the horde, case W^Siai- 

venient, I entplc^-cd a ver^ '' ^ 

. I placed a fayk<t in a room with a 
nokhe^n i#>pe^ ^ temperature of the 

room', day and night. 

I placed the ^matl keeping the 


nokhe^n i#>pe^ temperature of the 

room', day and night. 

I placed the ^matl keeping the 

of the corH only''' As the bottle b 
snuiM aii|nas a large %ui^eO;ft1s*pC6dhydi6^iii^’ temperature 

of the^^ketof water, ^Imt hi convinced that 

the bc^e^d the liquid wb^ fl edm^nh have acquired the 
temperature in question, 1 leave the bottle aC eonsiderabte time 
in the bucket^ fivquentiy half |n hour uid sometimes more. 

' III 
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.1 giving a detailed account of an experiment made withTihis 
nppaiatui), I shall have an opportunity of giving clear and precise 
idea<» of the different paits of my apparatus, and of the particular 
objects which they are intended to attain. 

Having found by various pieliminary experiments made with 
water that the capacitv toi heat of the cylijuliical vessel with that 
of the theimometer employed to‘detci mine the temperature erf 
the water which it contained, was equal to that of 24*3 gramme# 
of water, and that the specific heat of the bottle of copper wa# 
equal to that of 8*36 grammes of water. I made the following 
experiment with purified linsetd oil. * / 

I put into the cylindrical vessel 1 SO grammes of water: the*^ 
temper atm c of the room F. 1 filled the copper bottlb 

witli the above oil, and conRp it. I cooled it in a bucket of 
water at the tempeiatuie of 44'“ F. The oil in the bottle 
weighed 82 55 giaiuinesL ^ 

The bottle having had time to acquire the temperature of 
^4'“ F. wa‘gwithdrawn horn the bucket, and placed in a cylin- 
'ftrical vesfie, of tinned iron, of about foui inches diameter, and 
she^igh, fill'd to the height of four inches and a half with water, 
at flie tcirqieraturc of 44F. n 

The bottle being submersed in this vessel of cold water, ' 
carried into tiic n«oin w’hcie I had placed the small vessel Of 
copper belonging to the apparatus: it was then taken out of the 
cold w'ater and plunged into the water contained in the small 
cylindrical vessel of copper which contained 180 grammes Of 
water, at the tcmperatuie of 59|'^ F. 

A thermometer having a cylindrical reservoii four inchc9 long, 
which was placed m this vessel beside the copper bottle, soon 
fell, and in three or fom minutes it marked 56^® of F. whore it 


remained a lung time stationary, and afterwards began to ascend 

• warm bodies which were coole'd 

in «^j^[ieriment, wofe equal to that of 204‘3 gianufio^ of 

That of iHe water employed.. 180* 

^ That crfldija thermometer ^3' 

The capacity for 


The capacity for 
equal to that of «.»•*.» 

And to this 

adheriug to the bottle, 

of the cold ^SFvrn, *qSii cqjaa 

into the water ^ copper" 

vessel, I found ^ par|||tdaf'ex^ri- 

ment that this quantity^ water was ,,,. H04 

Total9*5crr ^ 
0 4* 


f 

Now ' 
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Now as the temperature of the twarm water in the cylindrical 
vase of copper was that of 59 [ before the mixture, and 26 aftcr 
the communication of the heat had been obtained, it is evident 
that this water was cooled But if we multiply the numbci 

of grammes of water wliich tlie specific lieat of this water re¬ 
presents, and that of the vessel =204*3 grammes by the number 
of degrees which it has been cooled (2|'’) we shall have a pro¬ 
duct which will express the uuinher of grammes of water, which 
would have been cooled one degree of F. by a loss of heat equal 
to that which the vessel and its contents supported in this ex¬ 
periment. It is 204*3 X2*75 x561*84 grammes. 

' We shall now see what part of this heat was communicated to 
the bottle, and to the small port^|Upf cold water attached to it, 
and what part to the oil c.nntain|||pi thft bottle. 

As the temperature of tlie bottle and its contents was 44F. 
•before the mixture, and 65-}° afterwards, it is evident tliat the 
bottle had acquired 12.}® of heat: consequently if we multiply 
9*4 (the number which expresses the sum of the capacities for 
heat of the bottle, and of the. cold water adhering to it) by 12;^°, 
we shall have a product which will express the number of 
grammes of water, which would have been heated one degree by 
the heat communicated during the exjierinient to the bottle, and 
to the small portion of water which adhered to it. 

It is 9*4 X 12*25 = 115’14 grammes. 

If from the heat lost by the vessel and the 
Warm water which we have found etpial ttj 
that which is necessary for rai&iug the teiu- 
perature of 561*86 grammes of water, one 
degree of F. 561*83 grammes. 

We take the quantities which the bottle and 
the water adhering to the bottle have received 11 * 1 ^ 




' We shall have. 446*69 gratd^ed 

of water heated one degree, expressing the quantity 

ployed for rmsing to 12^® F. the temperature of the ^*55 

grammes of linseed oil which were put into the bottle* 

On dividing this number (446*69) by 12|, wer^all see how 
many grammes of water would have been heated <me degree, by 
the quantity of heat in question. 

It is therefore 446*69 ^ 

~ T 2 * 2~5 grammes of water. 


By tl^.results of this calculation we find that the same quan¬ 
tity of brat which is necessary to ^aise the temperature of 36*464 
gratnm^of water 12 degrees and a half of Fahrenheit's thermo¬ 
meter, is suificient to raise die temp^erature of 82*55 grammes of 
oil the same number of degrees. 

Consequently 
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Consequently the capad^ of water for heat is greater than 
that of ol! of linseefl in the })roi)ortioii of to 36^464 : and 

if we expre'is the capacity of thr water by unity as is usually done^ 
the capucitv the above (»ii ought to be expressed by the frac¬ 
tion 0*44172. 

These details must no d(mbt appear sn})erfliious to thase who 
are versed in the hij’her brajithes of knowledge, and who arc 
accustomed to express the mtxst complete relations by algebraical 
signs: but it mii'-t be recollected, tliat the subject of which f 
treat is familiar to few, and that it is necessary to explain with 
rigorous aceuniey the principles upon which the method em¬ 
ployed is founded, as well as^he manner of using the apparatus 
which 1 recommend. sK 

On repeating twice the ex^iriment made^with pure linseed oil. 
I had as a result in one of these experiments a capacity for heat 


equal to. 0*44411 

And in the other equal to.0*47193 

If to thep two results we add that of the ^ust 
experiment, equal to. 0*44172 


We shall have as a mean result.. 0*45192 

The following arc the results of some experiments made W'th 
her liquids. Olive oil furnished : 

Sprcific Beat, of Oliv^e (M. 

1st Experinieni... 0*45944 

2d Experiment.0* 1-3422 

3d Experiment..,,. ,,... 0*^42183 


Mean result«... 0*43849 

Tlwee experiments made with naphtha gave the following result: 


specific Heat nf Kaphtha. 

1st Experiment.. 0*43408 

2d ,g|perimcnt.0*39234 

34v^^efiment...0*41905 


Meiin ;0*41519 

Three experiments made with spiriU of tur^tine gave the 
following resim: ^ 

7hrpettti$ie. 


ist Experiment.. ^., t'irxntf’J’4 

2d Experiment .u ^. K V^ ,.’ 0*37081 

3d, Experiment • # * «,#»^ ^^ ^ *'./* *-* • • * 0*3 




... 0*29322 


Ed:'-. 


' t ,‘Mean result.... 0*838Ki 
Two experiments with of the spedfic jjfavity of 

817024, gave the following results: « 


Specific 
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^ Sjierifc JJtaf of Alcohol, 

1st Exporimcnt .. ..... 0*.5^1924 

2d Expcrimcut...0 55063 


Moan result.... 0 54993 

Two experiments wilh spirit of wine of the specific gravity of 
S5324; gave tlio follovvinjj results : 


Specific Htat of Spirit nl fVine. 


1st Experiment.0*57340 

2d Experiuieiit ..0-.'»S3l7 


Mean result.... 0*58078 

Two experiments rvith siilphud||||lier uf the ‘•pecifte gravity 

of 728S0, gave as results : -"Wm * 

specific Heat‘f SnJphvri'Ether, 

1st Experiment...0*53711 

2d Experiment.0 54768 


Mean result .... 0*54329 

I was at first much surprised to find so great a capacity for 
heat in sulphuric ether, but luy astouisluncnt was diininishcd 
when I recollected that this lirpiid can unite with alcohol in all 
proportions, without exhibiting any symptoms of a chemical 
actjpii: for this reason therefore, vve ought to expect to find the 
same capacity for heat in both litjuids. 


XLVn. Notices respecting New Books. 

Opicial Papers, relating to Operations performed hj Order of 
the Directors of the Royal Hospital for Seamen at Green-- 
wkJi, on several of the rensioners belonging thereto^ for the. 
Purpose of ascertaining the general Efficacy of the Modes 

of Treatment practised by Mr, Adams, for the 

various Species of Catmocf md the Egyptian 
Published by Order Directors, i6l4.*. by 

Winchester and jSon*'% ' 

We have the suecessfiil labours 

of Mr. Adams medipal science which regards 

the trcatmeati>f, pye. We. have now before us « 

most interesting pubuciktt^ o^casipned by the same gentleman’s 
professional exertions among ihe peusioj^ts of Greenwich hos¬ 
pital, and since printed by the express order of the directorsj^ after 
a careful invesstigation of the merits of the practice which it re¬ 
commends, the high sanction of odicial authority is now superin¬ 
duced upon the well earned fame which Mr. Adaim has already 
acquired, 
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In a short advertisement prefixed to the present publication, 
we are informed that the directors of Green's ich Hospital, having 
heard of the great improvements made by Mr. Adams, in tlie 
modes of operating on the diiTerent kinds of cataract, he was re¬ 
quested to examine the blind pciisnmeis, with a view to ascer¬ 
tain what coaid be effected for tiieir relief. 


Mr, Adams accordingly selected twenty cases for operation, 
consisting eff cataracts, closed pupils, and the Egyptian ophthalmia... 
For the temporary acctnnniodatidn of these patients, a h^i’i-se'iii 
town was taken hy the directors, and they were placed under the 
immediate care of Mr. Adams, who very handsomely disclaimed 
all expectation of rcinunerald|||fer his services. 

The Reports of the NJedijHpfficers of the Institution havingv- 
certified that the operations'piHbrmed by Mfc Adams had been 
attended with the greatest success, a special meeting w’as called, 
at which the directors personally (‘xamiuctl and interrogated the 
pensioners, who had been under treatment for diseased eyes, “ as 
well those w!io had been unrlcr the care of former ociilists, as 
the patients of Mr. Adams.’* 

The result was highly hononrahle to the j)rofcssional reputa-' 
lion of Mr. Ad^mis and the directors considered it to be a duty 
which they owed to humanity, to give publicity under the au¬ 
thority of their names to the whole proceedings which had taken 
place. 

In a coinmnnication dated May 25, ISIS, from Mr.M'Laughf 
iin, surgeon to Grecim'ich Hospital, that gentleman informs the 
directors “ that the first set of patients sent to London, recpiiring 
thirteen eyes to be operated on, arc all cured, w ith the exception 
of one man, David Hoar, a person of notoriously perverse charac¬ 


ter, who was attacked with fei*cr, and sent back to tlic Hospital 
for the emc thereof j but even in this i.’ase there is every prospect 
of succ|^'%m a repetition of the operation. Eleven other pa¬ 
tients sent to replace tihose alFeady cured^ have all been 


operatew^^^and with the prospect of complete success (except- 

1 _..___i... _1? ..V i 


vourably as could be exp^tOft.' J 

“ The superior succcsvof 
when compared with' the 


u^^'jOfpraciice^ 

ip'^epehsioheri 


for the last fifteen examining the 

latter it appears, th!ft^,^t epss operatei^pon, 

severe had beeti destSMd/;'m\Otlier hi^ances the pupm had 
become obliterated, had be^u l^nefited, and even 

tliat the success is IffConiphste. ''" 

“ Among the men already cured, somfe of the cases are so re¬ 
markable as to merit particular notice, 

Edward 
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Edward Turner had, during six months that l?e was a patient 
of the London Eye Infirmary, undergone thirteen operations; 
nevertheless, he obtained but very little benefit in one eye, and 
none in the other: Mr. Adams has cured both hy one operation 
on each. 

“ Hartgill had been blind for near twenty years, and was con¬ 
sidered by every oculist of eminence in London to labour under 
(^utta Serena. Mr. Adams has successfully operated on him^ 
and he is now capable of readi% the smallest prirf. 

, Bray, aged seventy-nine years, is cured of cataract in both 
eyes, and was capable, in the space of a fortnight, of seeing the 
minutest objects. 

V “ Douglas, aged thirty-two,^Hp cJosed pupils, after having 
been above five years a patient «P%e oculist before referred to, 
without experiencing the least benefit, has had an artificial pupil 
formed, by which he is enabled so see the most minute objects 
wdth distinctness; his other eye has been since operateil on, and 
promises to be equally successful. 

I cannot, in justice to Mr. Adams, conclude this Report, 
without expressing to you how greatly I am indebted to his li¬ 
berality and disinterestedness in communicating to me much va¬ 
luable information and instruction relating to diseases of the eye, 
which I trust will eventually be attended with considerable ad¬ 
vantage to that class of objects, the afflicted blind, who constitute 
no small proportion of the invalids admitted into this noble 
asylum^ 

Subsequently Mr, McLaughlin reported that in consequence 
of the absence of Mr. Adams from London, for a few months it 
w*as-requisite to recal the pensioners to the Hospital—and,” 
this gentleman adds, 1 have infinite pleasure in repeating that 
Mr. Adams’s practice and operations upon them have been suc¬ 
cessful in a most extraordinary degree. Many are p^Ge^tly re¬ 
stored to sight; and idl the others, where there waajg^j^Reason¬ 
able prospect of a cure, though as yet necessarily oi^i tonvale- 
scent, are going on favourably ; and should it be the^pJeasure of 
the governor and directors i^> review those that have undergone 
operations, 1 beg that. they may be presented before them, for 
that purpose,.at thq next Board at the Ro)al Hospit^.” 

A vote of thanks from the governor and directors succeeded 
these flattering testimonies; and, latterly, the whole medical 
officers of the Institution made the following communications to 
the Board, which wc consider to be so interesting as to require 
no apology for giving at length. 

“ Royal Infirmary, Dec. ST", 1813. 

Sir,—^Wc inclose herewith, for the information of the Di¬ 
rectors, separate Reports of the results of the new and old opera- ' 

tions 
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tions for the cure of cataract which have been practised upon the 
pemioners of the Royal Hospital, the great disparity in which 
cannot fail to make a strong impression on ihe minds of the ho> 
nourable members of the Board. 

“ In order to bring them equally acquainted with the extent 
of the failures in extracting the cataract, as formerly practised^' 
as well as with the great success of Mr. Adamses improved modes 
of curing that disease, we have given a detailed description of 
the result of each, with the pres^it state of the eyes which have 
been submitted to the trid of the two systems. 

The proportion o§ the eyes totally destroyed by the operation 
of extraction amounts to one-^half the number operated tkpon; 
to this the success of hfr. more particularly in the cases 

which had been considered |||Ktble, as well as those previously 
operated upon without benefi^rorms a very striking contrast, as 
it will be seen that his operations have failed but in one iastance. 

To enable the Board fiilly to appreciate this success, we 
think it proper to point out, that even in the men whose vision 
is not at all, or but partially, benefited (with the exception of 
Ford), the operations were as perfectly executed as on those 
whose sight is completely restored. To the disease of the optic 
nerve, therefore, and not to the failure of the operation (as was 
the case where extraction had been formerly performed), is to 
be attributed the want of that perfectly successftil issue which is 
so conspicuously displayed in the unexceptionable cases** 

This diseased state of the optic nerve in those patients was 
originally apprehended by Mr. Adams; and when, at their ur¬ 
gent solicitations, he was prevailed upon to perform the necessary 
operations, he stipulated, that, should the event confirm his un¬ 
favourable opinions, we should attest the circumstances under 
which they were undertaken. 

“ It is^ however, very important to have ascertmned, by actual 
expcri^«^ti as Mr. Adams has done on several of the pensioners, 
that nerve, although so much diseased as to have de¬ 

terred « practitioner from operating, yet, by the removal 
of the cataracts, and subjecting the'eyes to a particular plan of 
discipline, their functions htlVe been,sufficiently recovered to 
afford useful, and sometimes almost pCnect^ vision.. An instance 
of the latter is shown in the case of blind for nearly 

twenty years, as supposed, by all tfae high^iuthorities in Lon¬ 
don, from gutta serena, for whitfh disease he had been treated* 
Bray’s and Wilkins’s pcarfect restoration to sight are little leas 
extraordinary, from tire great age of the former, and the latter 
having had an artificial pupil formed after a complete obliteration 

of 
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of that nMertiue, by an unsuccessful operation of extracting the 
cataiact, peifornied seven years since. 

“ These, together with the other cases included in the two last 
divisio)is ot the Report No, 2, j)iovc that a very large proportion 
of persons nnliappily afflicted with blindness, and hitherto con- 
isidcred incurable, me now susceptible of tehcl from the new and 
improved operations, and the after-management of the ejes, 
practised by Mi. Adams. 

“ In adaition to the giatifying contents of the second Rcpoit, 
we think it our duty to state, for the inloimaliou ot the Board, 
that Mr. Aflams has discovered a mode of cuiing the JLigT'Ptian 
ophthalmia, which has been successfidly practiced uponseveial 
' of the pcnsioneis, some of wfa|y|^had been blind for three or 
four years, and gi\en up as inod^MlS by the most eminent ocu¬ 
lists then in Loudon. I'he contiBEiiiica^ion that this dcstiuctive 
and hilheito intiactable disease admits ot cine we eoneihe will 
be gladly receix ed by the Board, and the jiromulgation by Mr. 
Adams ol this important discovery be considered as a gieat na¬ 
tional de^tidifalvm. 

“ By the adoption of his practice we are of opinion, from what 
we have seen «»1 its ctfects, that a veiy large piopoition (4 the 
seamen and soldiers, v.ho have been dischuiged the soivice, blind 
of the ophthalmia, might he again lendcred fit for duty, or be 
made iisehil mendieis of society. 

“ We cannot conclude this letter witliout stating, in justice to 
Mr. Adams, that he has freelv demonstrated his practice; and 
that he has, in the most libeiel and unreseived manner, given us 
every infuimalion that wc reipiired relating to the ticatment of 
diseases ot th.^ c\es. 

We aic, *‘ir, your very humble servants, 

R. Rokbrtson, Physician. 

B. M^IjAUghbin, Burgeon. 
M. S. Kent, Apolbecarj'. 

John Dyer, E'lq, ' ‘ • 


RESULT 
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with repeated violent inflammations of the Eye, wbioh assumed Total.... 31 

an intermittent form, and has nearly destroyed the Vision. R. ROBIKSON, B. M'l.AUGHLIN, M. S. KENT, 

f Otter Grlndail is since dead of Apoplexy. Phyncian. Surgeon. ^patkecary. 

Dec. 27; 1S13. 
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In a lett^r fo^the Governor and Directors explanatory of his 
practice, whicli'foHows the above intercsjiing documents, Mr.* 
Adams observes, from the statements which have been made of 
the success of the practice of extraction, the public have b?en 
taught to believe that it |x;s«icsscd all the excellence of which JUiy 
operatitni for the cure of cataract was susceptible. It becante, 
therefore, highly necessary that such an experiment as the pre* 
sent should l>e instituted; and that, under the immediate super* 
iuteiuUmce of impartiai-MiXi^ diiinierested persons, whose testi¬ 
mony could not be doubted.” 

All personal allusions to other operators are thus handsumelj? 
disclaimed. 

‘‘^And here I beg leave t<^a|||ptt the observation I made at my 
first interview with your hotHmU^bie Board, that it is Lhe opera^ 
tio7i, and not the •o/»cra/oT, which I deprecate. Were he to 
adopt my operations, or .^vere I to follow bis, the results of the.* 
two modes of practice wc-ubl probably he nearly the same as they 
are now found to bo ; nor .shall I lic.sitate to add my firm belief, ’ 
that superior tnunual dexterity is not to bo found in this king- . 
doujl^ than is po-s-^essed by the opei ator whose elh>rts have proved 
so unavailing, in the iriauv instances stibmitted to your considera¬ 
tion. It is, I coiiceive, tire want of a personal experience of the 
superior cdiacy nt my practice, which pitvccts his mlopting it 
with the sa?ne promptituflc, us fiinUhcr ocidisr of long-established 
CjClebrity ha'-, done, '.ince he saw me operate ; wluo, before that, 
pcriodf,W'as disLmg'.U'.licd bj' his practice, as well as U’ritings,' a? 
one of the warn'c.'it udvocaies ol the operation of extraction. 

It may be proffer to inform your homairabie Board that 1 
have not confined myself to any individual operation in the treat¬ 
ment of the pen doners hlitiJ of cataract intrusted to my earo. 
My instnurieuts and modes of operating have varied as the na¬ 
ture ofj 
has &i 


retpiired. Where the consistence {)f the cataract 
of an immediate and complete division, I have 
placeii^l^.^parated porti(»iis in a Mtuation which insured their 
absorptiiki in fiv*or six weeks, cases, the general success 

of the operation exceedsjaDi With those who hgve been 

in^he habit of ij^er - tnodes of practice. 


! have performed this 
instances alone, 
miration, 
consider mv^elf ;;5 
msfulm 
cataract 





^ /ej'S, lii three 
repeating the 
batedrgid I«b4uI4 
ilsniy^hne to, be les^sttc<r 
- becaithe IWifild/firoih 

? b^ing;i^tM in' 

. hdalth of the eatients was 



226 


Notices respecting Neu> Books. 

in a state favourable for the operation. Hence arises a very im- 
.portant question : To what ]:>eiio<i of life docs this particular 
practice apply ? To which I have a ready answer ;—That I have 
never ffilled in being enabled to effect this necessary division in 
persons undery/earv of age;,very rarely in those betweerr 
forty and' fiftyy ami have frequently succccled in persons in the 
most advanced periods of life. 

“ Where the cataract is too hard and solid to admit of this 
immediate divisimi, I do not attempt, as was my former practice, 
to effect its ab.'-orption by a fre([uent rej^etition of the operation; 
but 1 at once extract it. This, however, is uccomplislicd by a 
proi’cas totally difi'erenl from that, I have felt it a duty to de- 
.prccate; a process n hicli I inusty|||^ to be novel, and which 
liapj)ily attains the highly impori|plr desiderata which had been 
.hitherto considered unatlainal}k, \A\^e it,obviates the many 
causes of failiue which rendered the usual mode of extraction so 
' generally unsuccessful. From the principle upon which it is 
Ibuifdcd, and the favourable results of its termination during the 
last two years that I have extensively practised it, I feel myself 
warranted in asserting that it i)ossC‘3ses the utmost degree of ex¬ 
cellence wliich it is possible for extraction to arrive at, and that 
its general success will prove nearly as great a.s the operation for 
the removal of the soft cataract. To deter other persons from 
claiming it as their invention, or antieipatiiig me in its commii- 
. nication to the public (as was the case with my instruments and 
operation for the cure ol’ the soft cotnract, and my successful re‘- 
vival of an obsolete operation fur artificial pupil), 1 have requested 
Mr. M'Lauglilin to record on the Hospital books, the different 
stages of this operation, as he has seen me perform it on several 
of tlie pensioners. 

“ I trust that it will not be considered as irrelevant to the sub¬ 
ject of the pre.jcnt commmncatioiis to inform you, t^at there 
are different modes of effecting the cure of cataract al- 

sorbent practice. My friend and preceptor, Mr;- 

Saunders, pursued a system different ifroin that^which I have so 
warmly supported in this letter. The operation which he pre¬ 
ferred had been performed thirteen times during six months op 
one of the f^nsioijers (Edward Turner) ^i*hout a removal of the 
disease. On one of my private patients the same operation had ^ 
been performed seventeen times priori to my having been con¬ 
sulted, ten times on one eye, and seven qn the other, in the 
course of as many months, and with ho better success. In both 
instances I perfected the cure by a single,operation on ,cach eye 
so that, if these patients had originaljiy, been ^eated according 
to my mode of practice, cnc, or at rnoit j^o ojperations, would 

. .' have 
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have effected the complete removal of the cataracts in the space 
of five or six weeks. This difference in f 1 <e two modes of ope¬ 
rating, it is of great importance to myself distinctly to specify, 
otherwise, from its being generally known that I was the sole 
confidential pupil and assistant of the late Mr. Saunders in his 
operations for cataract, among those wlu) are now pursuing the 
profession of an oculist, it might be considered by many, who 
have not seen my work on diseases of the eye, that 1 still, as in 
the commencement of^y practice, follow jiis modes 6f ojoera- 
rion, whereas I have long since found it necessary wholly to aban¬ 
don them.’* 

In the formal official report, with which the publication con¬ 
cludes, the directors stat^Hkt Iniving examined the pensioners 
“ on whom operations ha1RII*en performed by other oculists of 
undoubted character and eminence, it appeared that many of 
these pensioners had irrecoverably k»st their sight, the eye being 
in several instances entirely sunk, and, except in one insjjpnce, , 
none had experienced the desired relief.” 

Tlie directors then prOcecd to pay the following just tribute to 
the merits of Mr. Adams : 

“ The pensioners who had been under the care of Mr. Adams 
were next examined and interrogated, and their respective cases 
were compared with the report enclosed in the above-mentioned 
letter frurn tlie physician, surgeon, and apothecary; and the 
.board were much gratified by so many instances of the great suc¬ 
cess which had attended the operations of Mr. Adams. The 
effect of those operations appeared to be accurately in the report 
in question.” 

While wo congi-atulate our readers on the manifest improve- ■ 
meats thus recorded in tlie treatment of that most delicate of all 
human organs, the eye, it affords us additional satisfaction to 
leurn the directors of Greenwich Hospital hav^ requested 

Mfr to continue his praiseworthy exertions, having placed 

an acimttqnal number of pensioners under his care. 


XLVIII. Proceedings qf'^/earned Societies, 

ROYAL SOCIETY, ^ *4 , 

.... > , 

Feb. 24, and March 3. ThB Right-on. President in the chair, 
A l(^ng*|laper By Br. He|scffell was read, detailing the result'of 
many yeai4 observations on the sidereal and nebulous appearance 
of the heavens. V Ther jpogtor began by relating his observations 
on the 'his^jtude^ of the stars, considering those of the 

first eqiiial to our sun; determined-the magni¬ 

tudes and chan^ In the appearance of a great number of fixed 
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stiirs ; j'fivt' 3 history of ihc alterations which he has noticed in 
the as|)cit ol t!u* sidereal heavens, during the last 30 years; 
and desciihcd ihnse stars which have increased in magnitude, pr 
hrilliancy, have lost or ac((ujicd‘ Mirroundfng nebula:, or Iiave 
had wing>, tails, or otlu'r peculiarities. He seems inclined to 
•believe, from his observations, that new sidereal bodies are in 
a constant ai^d j)rogressive stat^ of formation, that nebulous ap-^ 
'pearauces guKuially assiiinc a globular character ; that the hea¬ 
vens aire-uot infinite, and that stars have ^‘compressing power.’* 
lie emisiders the origin and progress o^idereal <bodics to be 
. ueaffly in the follou ing (»r(ler : first, vague and indistinct nehuUv, 
'like the inilKy way ; second, detached jpr clustered nebulae, vvliich 
consolidate iiito clusters of ■‘'“Us; d^l^y, these stars becoming 
more dcfniiic ;'})})ear with nehulous’f^^endages in the different 
forms of wings, tails, &c,; and lastly^ that all are finally concen¬ 
trated into one clear, bright, and large star. Dr. H. concludes 
that the progicsdvc discovery of nebula: will be equal to the im¬ 
provement ol‘ oiT telescopes, and that in proportion as we arc 
possessed of inoro jiouerful •pace-penetrating instmmeuts, will 
our knowledge of the sidereal heavens be extended. Many of 
his latter observations directed to ascertain the absorption or con- 
dciwutiou of lu'bulic were nuule on stars, vvhieli lie had before 
fleseiibed in Ins nunierous papers in the Phil. Transact, j others 
were niiulc on those whose places have been determined by foreign 
astronomers. 

March 10. Mr. Scpjiins, one of the surveyors of the Navy, in 
a letter to tlie Piesident, demerit icd his new system of shiji-build- 
ing ; he oh'-ei ved tint uotwitlulanding the rapid progress in all 
the arts and sciences, no iinjirovemciit in naval architecture has 
taken pi.'iee during many years. In order to make the simple 
hut great hiiprovement which he has introduced more intcl- 
ligilile, he Tiegan by describing tiie old stiucture of of 

their keel and libs or timbeii placed at right angles/-:^^, the 
bottom and decks composed j?f parallel plunks. Accor^^g. to 
tlie new construction, pn.whb^H,i*thrpe ships have already been 
built, and lour more arecrossed with 
diagonal girders at angles ^.4^, sdUfmt the whole frame is ren¬ 
dered much staffer and al? parts of the struc¬ 

ture niall to bear tHeir '^up portion of the pi^ssure at the same 
time. The first advanta^ of this plan: is tlie prevention of 
what is called hoggings or having, jdie l>ecoino cxgss^^ji on 

the upper, and concave on the IqvVcr siJiK >*Mrr,^ppm8, fills up 
the space between the timbers with picfi^. o^'Vrood taken from 
old ships, made in the form of wedges, wh|jch.^ ^reversed, driven 
in tight, paid with tar, and made hnpervdpus ^ w&ter^ so that 
should au outer plank start, the vessel wiB be ^ no danger of 

sinking 
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linking, as in the old system. O’his method not only adds greatly 
to the stiffness and strength of the vessel, but also ])revcnts the 
. timbers and flooring from becoming a prey to the rot occasioned 
by moisture and stagnant air. Mr. iS. cxpt)ses the notion of 
ships being elastic, and contends that tlicy are stronger and bet¬ 
ter,in proportion as they arc non-clastic, ;iik 1 ea]'>ahle of resisting 
pressure in whatever direction it may be applied. Considerable 
advantage he also considers must attend his plan, from the su¬ 
perior stiffness and str^gth of the decks, composed of Traine- 
work with diagonal binders, so that the deck, instead of being a 
vseries of parallel boards, having very little connection with each 
other, and susceptible of l^k|g detached in juiy emergency, will 
present a continuous mass^^j^mber, having its grain jtlaceil in ' 
all directions best adapted l^make the greatest possible resist¬ 
ance to any external force. There are nuuiy other minor im-. 
provements in this new method, sucli ns obviating the necessity 
of much iron work, so that no extra-weight is occasioned by the 
filling-up between the timbers; less ballast is required; much 
old ship-timber can be used with advantage ; and la^tlVi 
construction of a fd gun ship, 17S trees, of oO feet ^*at h, arc’ 
saved. 


March 17. A paper by Dr. Alex, rrichtou was read, contain-“ 
ing an account of his experiments on the vitality of organized 
matter. The author having observed that oiganizod bodies afe 
influenced by laws very different from those <»i’ chemistry, tliat 
living matter overcomes affinity and gravity, and that whenever 
life ceases, the decom})osition of organized bodies cornincnces, 
seems thence to infer that there arc two kinds of matter, or that 


organized matter still retains some latent vitality, notwithstand¬ 
ing its chemical decompositio!!. To ascertain this point, he made 
a variety of experiments on different vegetables, on cUifod barks, 
flower$^.|ijc.. using decoctions of vegetable matter exposed to the 
actioitr^^^ygen and other gases’in gfes tubes over mercury, 
and in them, except a deepeti^n of Hqiiorice root, he dis¬ 
covered traces of vitality or ip',a f«W dayti. The leaves 

of flowers he always f()iind yi^|^ 'ttip"^eate^t^(qiiautities of orga¬ 
nized or vltalic matter. ' 

March 24. Dr. Young, 

plying mathematical principle|^'lo^^f^|ice,''i|ir which^’is' di¬ 
stinguished, presented a papeiF' to the Jfoci'ety, which was read, 
con4istingofreitiark^9n t|^pnndplesand improveipents in naval 
architecture piiropr^d by :Mr.lSe|jpins.’' ' 
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rMI’KRIAT. INSTITUTL: of FRANCK, 

FOR TIJK YEAR 1813. 

Mathematical and Physical Sciences. 

JVI. Delamure, the f.ccrctary to this branch of the Institute, 
commences his report by lamenting the death of M. Lagrange, 
and the corise(juent .suspension of the publication of the iV/c- 
chaniqne AnalyliquCy the printing of the .second volume of which 
had just comniciiccd when the author died. 

M. Laplace, tlie report proceeds, who last year fawtured 
the scientific world with a complete Treatise on Probabilities, has 
this year applied liis theory to ono^pf the most abstruse ques¬ 
tions in astronomy; viz. tlie origi|;iv^niets and the nature of 
* their orbits. 

Dr. Ilerschcl’.s opinion on this subject is fresh in every one’s 
recollection. Perceiving almost every where in the celestial re¬ 
gions a faintly luminous matter, interspersed with points, denser 
or more luminous, he conceived that in time the system of uni¬ 
versal attraction might unite round these centre.s the nebulous 
matter with winch they are surrounded; that in consequence of 
their mutual attraction two or more of these centres might ac¬ 
quire a movement, tliat this motion might curry them to the 
surface of the sphere over which the attractive energy of the .sun 
exerts its influence; and that this motion, combined with the solar 
attraction, might convert these centres into as many new comets 
circulating around the .sun, and obeying the same law.s as the 
planets; that this may have been the origin of all the planets, 
and aliO of the sun and stars ; for if we ar^constrained to admit 
the anterior existence of these imineuse nodies, we may with 
ecpial propriety assign the same date to the lesser bodies which 
circulate around them. 

Tliese new orbits will of course be circular, elliptic,, paj^kbplic, 
or hyperbolic. 

In the case'of the orbits being circular, they will be in¬ 

visible, unless, in defiance of probability, we suppase that their 
mass and inherent lights are sulhcieiit to render them visible 
at so great a dista})<;;i^, -for the nuclei or itentres of Dr. llcrschel 
are ite'ipblc by a ehn&mon telescope. ... 

If thTorbita are. 9 )tiptical or parabolic/'the ^mets may come 
so near tlie ami that they will ill.a portion of their 

orbits comprebentled between the periKtUon .1$^ ithe partuneter, 
and even somewhat beyond it. This <jB£Counts ivith 

tolerable plansibiiity for the phaenomeha hifhei'to exhibited by 
comet‘s. Their larger axis imuit go beyond the sphere of the 
sun’s energy, which must extend much furthW i^hait the orbit of 
Uranus. Such elongated ellipses will evidently be confounded 

with 
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with parabolas, having the same summit. The revolutions of 
such comets will be so tedious that we can scarr^'ly expect to see or 
know them again, after the many alterations which they may have 
undergone in that part of their orbit, out of the reach of all hu¬ 
man view, and where so many causes may modify their elements. 

The above, if adopted, would also" account for the length and 
tenuity of their tails. The nebulous matter, condensed by at¬ 
traction so as to form the comet, being dilated by tne solar heat, 
would resume nearly its primitive tenuity, and might even eva¬ 
porate and be lost in space. Having thus lost its tail and its 
nebulosity, the comet will be exactly similar to the four little 
planets. It may even by being dissipaterl, cease to ^xist, and' 
astronomers might lose alf Weir labour in calculating its elc- 
ments. It would be siifficiemi' for them to be in possession of 
the coarse approximation, which puts it in their power to satisfy 
the public curiosity, without much trouble, during the short time 
that the comet is visible from our earth. 

Some comets, however, have exhibited peculiarities inconsist'- 
ent with this hypothesis. Halley’s, for instance, has the great * 
axis of its orbit sraallei* than that of Uranus. 'Fhc comet of 1770 
had a great axis less than that of Jupiter. According to M. La- 
])lace, these singularities may he produced by the planetary at¬ 
tractions or the resistance of the a:thcrcal medium ; hut the pla¬ 
netary attractions ought to be very weak at the entrance of the 
comet into the sphere of the sun’s energy; and La[>lacc himself 
has rendered the resistance of the aerial medium very problematic 
and inconsistent with the constancy of the great axis of the pla¬ 
netary orbits. 

If an elongated elliptical orbit he confounded with a parabola, 
the difterence is not greater between the parabola and hyperbola. 
The insufficiency of the parabola in some cases havingiieeii as¬ 
certained, , it has been found necessary to have recourse to the 
ellipsiH.' -iHow has it happened that the necessity for the hyper¬ 
bola iiiever been felt? Of 117 comets whose'elements we 
arc acquainted with, two only are, decidedly elliptical: the re¬ 
mainder arc parabolic or elliptical, fn fact there is nothing to 
prevent us from considering these-orbits ks ht]j^erl>olic, but dif¬ 
fering inhiiitely little from the parabola^ Arid ^ this camjihere 
would be no occasion fqr surprise at the ^^lure of thesFl^tbits 
having escaped us; ' ktttpticai orbit of the comet Of 1759 
was only ascertain|d'^ ij^ varions returns in the interval of 75 
or 76 years, and returns its orbit lyould have been 

regarded as pardft^c. Hyperbolic eomets never return; and 
hence we havp nid^^^a^imity of rectifying any mistake : hence 
also we have ho'kvlira^tliat the hyperbolic orbits are more rare 
than the ehipticai. Theyi may be even much more numerous 

P 4 without 



23^ Fowl Human Skeleton, - 

without any auspicious being entertained on the subject, but 
M. Laplace confines his observations to those only whose hyper¬ 
bolic orbits nni}’ be recognised by actual obseu'ation. In fact we 
are not acaiuaintctl vvitli one of tiie kind. 

Why are hyperbolic orbirs so rare. ? This is a question which 
cannot be coinplotcly answered; and all tlmt wc can do is to 
apply to It Mk' crdcnlus of probabilities. If, among several cases, 
all appearing !‘f|Uiiily probable, there be oi.e which seldom or 
never occurs, wc may l>e authorised to conclude that theic exists 
a cause for its being so rare. The chances which give a para¬ 
bola must be very few in comparison with the others. M. La¬ 
place, in fact, lias aicortaiiied that We may safely predicate that 
:a Jielvlusity tv/iicli panel) ales wi tj^ the sphere of the sun's ac- 
iivity, so as to be capable of hei^^seen, will dea ribe a very 
elongated ellipse or a hyperboloj itfhlchffrom the niagniiude of 
its axiSf will yansil/ly coincide with a parabola in I he part ob¬ 
served. It follows, from the analysis of M. Laplace, that in the 
case most favourable to hyperbolas it is 5fJ to 1 that the hyper- 
• bola will not he pprceptil)!e. Thus we might almost exclude 
this curve, and it would he so much calculation saved. In fact, 
the hyperbola is never tried till both the parabola and ellipsis 
have failed. 

[To be continiud.] 


XLIX. Intelligence and Miscellaneous Articles^ 

FOSStL HUMAN SKELETON. • 

This singular fossil is now placed among’^e minerals in the Bri¬ 
tish Museum; the mass of stone bearing tlie skeleton, is fixed nearly 
erect in one (»f the glass compartments; it is little more than 
four feet long, about two broad, and from four to nine inches 
thick. Although the head^neck, and feet are wantinj|id^;is evi¬ 
dent that the being to whom these bones belonged have 
been, of a stature rather less than men in general. The fingcr- 
boiics of the left haiid arc situated so closely between those of 
the pelvis and thighj being almo-st touching, that all tlie integu¬ 
ments imist ha\'e'been destroyed before Jiese bones were en- 
velopc* with the.calcareous.ma-tter;-, The block itself is a. fine 
granulOT limestone, nei^r sq c^p^idt as to appear unifimnly 
crystallized, nor «o porous as our common calcareous sandstones. 
There is some very similar limestone, in the neighbourhood of 
Maidstone and West Malting, in Kent j tlw chief difference being 
that parts of the fragments of shells in “this Ouadaloupe stone are 
a bright red, while those in the Keiitish stdtfc are giay or yel¬ 
lowish. Its»fractwe presents an appearance between that of a 

calcareous 
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calcareous stone form**d by simple deposition, and by imperfect 
crystallization; it is just such as might reasonably be expected 
to be formed in the vicinity of a volcano, wlic”" the solvent wfw 
considerably above the natural temperature of water, and nnich 
below that of metallic fusion. 


SOUNDNESS OF J'REt’IOUS STONES, 


It is of great importance to lapidaries, and purchasers of pre- 
eimis stones, to possess some means of ascertaining tlieir sounds 
ra'ss or freedom from flaws when in the rimgh state. Hitherto 
aiti'ts had no rule to direct their judgement in this respect, and , 
ha\e in conseijnence oftgn sustained much loss. To remedy this 
defect, Di. Ihewstcr propo^,the following method: Immerse 
t!ie ro’igli miv.Tought stone*^Canada balsam, oil of sassafras, 
O'" auv other fluid of nearly the ijame refractive density (as oil of 
ani.'C sc ’dand turn it round with the hand so that the rays, of 

_ V * 

light mav pass thrc'ugh it in every direction. I>y this means the 
sliglvtC'M. flaws or cracks may be instantly perceived in conse¬ 
quence of the changes which they produce ou the traii'^mittcd 
light. If the stone be examined in water the flaws become more' 
})ercept,ible than when viewed in the air; and the distinctness 
with wliich they are soen increases as the refractive powers of 
the fluid apjiroach that of the solid. Thus diamond jargon, 
ipinelle rub),&c. vvhicli exceed any Huid in refractive power, 
have rheir imperfoctions detected when iuimer‘'ed in oil of cassia 
or muriate of ammoaia. Natural and artificial stojies may be 
likewi'-'e discriniiuatctl by oil of cas-da, as the refractive powers of 
diamond, jargon, ruby, garnet, pyrope, sapjdure, t.onnnaline, 
Tubellile, pislazite,1iixiuite, cinnamon stone, ehrysobcryl, and 
chrysolite, exceed it. If an object be viewed through two po¬ 
lished and inclined surfaces, of any substance supposed to be 
one of .these minerals, when plunged in oil of tgissia, the suh- 
stancfi^ k a paste or artificial stone if the refraction xafom the 
point Jp^'J^hich the surfaces are inclined, and a real mineral when 
the reliraetion is made towards that j)oint. The soundness and 
purity of glass for lenses may be ascertained in a similar man¬ 
ner. 

' ITST OF patents for NEW INVENTIONS. 

To William Stocker,, of Mar^k, in the county of Somerset, 
ppmsmith, for a cock ipade of- metal and wood, for drawing 
liquor from casks, which'produces stop superior to that which is 
effected by common doeks, and pres'ents the liquor from coming 
in contact with the tnctals, except when the liquor is in the act 
ot Iicing drawn, and is running from the cu:>k.—10th Jamiary, 
1814.-2 months: ^ * 


V To 
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Liit of Patents for new Inventions, 


To John Duffy, juii. of Ballsbridge, near Dublin, callico- 
printer, for his method of producing patterns on cloths, made 
of callico or linen, or both, by preserving or defending mordants 
or colours previously applied to them from injiiry, when it is re- 
qiuicd to pass such mordants or colours through solutions of 
acids, of acid salts, of metallic salts, or of combinations of the 
oxyniuriatic acid.—8 February.—6 months. 

I’o Timothy Harris, of Foley Place, J^ortland Chapel, in the 
minty of Middlesex, Esij. for a machine or machines for plough¬ 
ing, lajiiig on colours, called grounds, printing flocking, and 
pressing, so as to produce an even smooth face upon pa)ierj 
silk, linen, woollen, cotton, and various^ithcr articles.—8th Fe¬ 
bruary,—2 months. 'J' 

To John A'allance, junior, of Bripithelmstonc, brewer, for hi* 
ajiparalns for the certainly cooling brewers’, vinegar-rnakere*, and 
distillers’ worts, wash, &c.—8th February.—(i months. 

'1\> John Kersiiaw, ()f GIossop Dale, in the county of Derby, 
cotton spinner, and John AVood, of the same pbwa*, gentleman, 
for their mode of jircparing flax for the purpose of being spun 
on the like machinery as cotton.—10th February.—2 months. 

To Joseph Ihainah, of Pimlico, engineer, for his method of 
applying certain species of earth, which will prove useful and be 
found productive (jf great public benefit, inasniueh as it will, 
when so applied, prevent, destroy, and finally extirpate what is 
called the dry or fungus rqt^ and will serve as a substitute for 
lead, in making of oil paints.^—10 Febriuir>\—2 months. 

To William Francis Haornltoii, of Asylum Buildings, West¬ 
minster Hoad, engineer, for certain impromnents in optical in¬ 
struments and apparatus.—-12 February.—‘^wionth.s, 

1\) Richard Price, of Bristol, ironmonger, for his improved 
cooking apparatus.—12 FeKiti^Wy.—6 months. 

To John Buddie, of WalkEnd^ in the county of Northumber¬ 
land, gentleman, for his 6re-parl''% fire^lamp, in which'small or 
inferior coals may be cotisutnlid iti the place of large <Jr"round 
eotils; and hath also invented a fire-grate to be fixed at the bot¬ 
tom of the chitnhby in the ordinary ^lodc, in which fire-giate 
or fire-stove small or inferior co^ls may be consumed on all oc- 


casions, and for all the, 
21 February.—:2 
To James Thoms^j] 


ger or round coals. 
Islington, foi- cor- 



county 

Northampton, for the iiiamifactufing 1^- crapes from 

silks, dyed and coloured, both before and oSfter they are ihrovvi. or 

spun 



235 


Meleorolggkal Observations made at Cambridge. 

5 j}>v.ii into hilk, or silk for the manufacturing of crape, and in¬ 
troducing wjsvings or working into the warp and slmtc of such 
cra])cs, blacks, white, coloured, and fancy silk.; and also black, 
white, coloureti, and fancy cottons and worsted, and also gold 
and silver, and every other description of plain or fancy materials, 
— I4th March.—6 months. 


Meteryrolocral Observations made at Cambridge, 

frorn February 14, to March 15, 1814. 

* 

Feb, 14.*—Cold northerljjpwind, some irrcgulai cumuli. 

Feb. 15.*—^■c'ry cletir sky w day, with east wind. 

Feb. IG*.—Clouded over early j then it cleared, and after¬ 
wards cuninli, of light flimsy texture, formed and passed gently 
along. Brigh>^ clear night, and frosty. 

h'lb. 17.—(Mouded early, then flimsy cumuli, followed by a 
flear frosty night, and high barometer. 

Feb. 18.—Cold easterly wind in the morning, clouded and. 
westerly wind by night, with small rain, 

Feb. IG.—Cold north wind, light flimsy clouds: bright star¬ 
light night and hard frost. 

Feb. 20.—Perfectly clear and calm day, but cold and a gentle 
wind of easterly and variable direction. 

Feb.'lX ,—Frosty and eold early; the formation of eirrocu- 
miilus f aloft, indicated increased temperatunc, which followed, 
with a clear night; wind southerly. 

Feb, 22.—Clear s^l day, easterly wind, and a few flimsy cu¬ 
muli. 

Feb. 23.—Clear day, easterly aijid southerly wind, but very 
calm; yeyy bright nights of late. 

Feb,/%j.y—CiAi\ morjiiug, light cirrus approximating to cir- 
rostratm ^read aloft, fibrous^ flimsy and variously mixed |. 

* The observations on the 14,15, and were made between Hackney 
and Cambridge. j,, 

t The nubcathe composing this cloud and s<>paratcd, and ex¬ 
panded and became flimsy some places rows 

appeared approximating * y 

I 1 noticed an very usual with 

me. On pulling olf hndcriieath, 1 lieard 

the snapping of andElectrical sp.arks of great 
magnitude between the ^tmdiits, f^ich sliews the high clec- 

I l ie properties of flahnel thr^ii^ even some modiiicatious of 

woollen into an opp^te > 
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Ffl’.2o. —Clearcole! frostv weather, and very bright night. 
Wind E. SE. 

Feb. 20.—The same clear cold weather, without a cloud, con¬ 
tinues. Wind gentle, E. and SE. 

Feb. 27 .—Clear cold day. Cirrus approaching to the nature 
of cirrostraiiis aloft. 

Feb. 28.—Clouded, with warmer air, and falling barometer; 
some small rain towards night. Moon seen at times, with some 
irregular appearances of cirrusj cirrostralus of the rounded ebro- 
ciimulalive form, and of cirrocumulus, Rarorn. down to 28.82, 

March 1.—Rainy day, and warmer ; clear night. 

March 2.—Snow showers; light flimsy clouds by night, 
Barom. at midnight so low as 28|^P.' 

March 3.—Barom. rising agaitf'; cold and unpleasant day. 

March 4.—Cold raw wet day, wind easterly and snowing. 

March 5.—The snow lay thinly, and continued fall; most 
unpleasant easterly wind. ty 

March 6.—I’he same sort of weather; clear l'*-‘j Jmss. 

March 7-—Snow on the ground and falling, E.^f U N. 

At arch 8.—Cold wet snowy weather, easterly vr2 t. 

Alarch f).—^'fhe same snowy wet weather, E. aii. 

March 10.—Very small s]jicM])ie of snow fdling early, when 
the blue sky appeared bright above it; very wet snowy unplea¬ 
sant day. ICasterly. 

Manh 11.—Snow still lays,and falls by times. E. N. NW. 

March 12.—Cold cloudy day E wind. 

Ataich 13.—Cold .and cloudy with snow. N. and E. 

March 14.—^Clouded and cold, raw and frosty air. E. and 
variable. W 

Jit arch l.>,—The same cold frosty air, with snow on the ground, 
and E. wind. 

'riic present period has exhibited an example of con¬ 
tinued frost and snow, which has rarely happened thi)?' time of 
year, in the memory of persons now living. Abundalice of sea 
fowl have been shot k the marslwis. . A few days ago a man at 
Wisbcach, hear Ely, shot four swans otit of a large flight passing 
over that place on the wing. ITjey appeared ’ to he the wild 
swans, {Jfiatcs C^cni fpr,> in*Avhich I dissected, I found 
the trachea entering the hpU^V the and reflected 

again over it into if < ' 


Bennet College, Cambridge, 
March 15,1814. 


Thomas Forster, 
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METEOROLOGICAL RESULTS 

(• 

Of the Pressure and Temperature, deduced froiu diurnal Obser¬ 
vations, made at Mancliestcr, in the year 1813. By IMr. 
Thomas Hanson, Surg-con. 

Latitude 53“ 25' North, Longitude 2“ K/ West of London. 
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January.—^T lic eonmenceinetit of tliis period was mild, cloudy, and 
humid; the wind being for the most part south; rain fell in six insuuccs, 
at intervals, to the 13th; when there was a slight fall of mow, for the first 
timean easterly Avind diioiniefaed temperatnre, aiid dry atmosphere, 
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..c now t>io ’ ; iliiitj rn'r'iircnces to the end:—tlie minimum temperature 

oJ wn t.4e ni»;liJ of the 

Fi p:- ’ ' -Wai) (Iccidfcdlv a warm montli, ns it wa? attended for tlie 
mn'r ; M ; :ti, a <.-Milh and soiith-vvcst v. i»:d, but wiiieli blew very strung; 

• ■’ ' Mi r,» oeciirrod, tJuw blow cbieily IV'iiu the 

r - <■ i. ii •'on attended wilb frequent'■jbowers of rain.— On tlje i3lli, 
t' iiinar halo: and on tlie ?3d, lioar frost, 

• ' :'r. - 'iJic (list (on days M'rremild and warm, with a few'Lliowors of 
v- !•; 'i.o ffiri[)*-rt tiivo i’'\peii(’iiced a sudden depression on t!ie I'^th; 
(ills aros.; from a elian.ce of wind from west to nnrtli, but its cuntinuanee 
in I'l !• q: j'.-fer w;as of tboil duration; for the moTitliiv iiiaxiUiUin was on 
tl’.o iCiti.beini’ an aiitineiitiilion of 3 l“.—Rain, with sliptit sliowcrs oI'miow, 
rinsed tl"* montli.—'Vmfl suntb, and west, on iiuieti eii d.iys; jrj siron^ll- 

i-eatlied a Iiunieaim,—Upon tbe whole, the wcatln’r was luvuuratis 
to VL . tat loii. ‘.s . 

Arnii -—'NV'a.s ushered in with alow'^ressnrc, and temperature; the latter 
ahov\'j», us monthly minininin on the fourth; previous to wli.eh, there were 
Severn’ showers of snow, and hail, and peals of thunder; which were sne- 
reeded ! v a qwioK aii'i'Pirntation of temperature, as well as a gradual one 
of pre'siiM’.—-On the 10th, the weather berame so serene, warm, and biil- 
lianr, that tlie thernioiiicter indicated a smiiraor’s heat, being nrhigh as66», 
whieb was an iuoroase siaeo the fourth, of 37“:—\egctntion, of course, 
umde a rapid firogrcss, but being too ea:'.y, a cheek inight bcexpecteil; 
accordingly the last ten days were inarkcu witfi frequent showers of snow 
and hai:,*.ind boistt rous north and north-east winds, which did great damage 
to vegetation, particularly to tender buds, and foliage in exposed situa¬ 
tions.— Jllos-oius of fruit trees, &c. were never known to be more pro¬ 
mising, bur the seierity of te mperature, and liail-sturnis, particularly of the 
* strong cast winds, almost stripped them of their beauty. 

Mat. —/Xltliough there was a gradual increase of heat, from the eoni- 
niencetiu nt of this period, yt t the prevailing easterly winds had not ceased 
to be destructive ti‘) about the seventh, when tlie weather became more 
mild, and nature seemed onee more eager to repair the injury doiip to tices 
and tegetation.—Rain about this time was mu^i wanted, as the fall in the 
two preceding tnutuiis hud scarcely exceeded two iochi'.s in depdi.—I’roni 
the sc\cnth to the twenty-sixth, rain fell daily, %vitli the exception of tlie 
twelfth, sometimes in very hci^ and long coiitiniied showers, aiid'iii four 
mstiuiccs with tliiuiiler and lightning,* On the 24th, a hail-shower:-^this 
period was generally favounible to the productions of the eat'Ul. 

Jyjti:.—Jn two instances the diurnal temperature was lowifi^d to50®, the 
first Ws/tn the sixth, and was in consequence of an easterly wind; the latter 
was on th&lOth, and which *as immediately preceded by six days of aJ- 
most ii$b4^aat but gentle showers of rain, (hi the 13th, a shower of hail. 
This month was frequently marked with brilliant days, which, with the 
rain, were very seasonable. ' 

July—W as remarkable fpr ipuch thunder aun lightning, infer^jpllScid 
witlrslipwets of rairy and 'inf|^'thi(stt^^^lKiil.—On the SOtli, altei^nigii 
1»iit desultorjr thcre'Was a sudden augmenutfdb of 

3S®, being as hijth'as 83®’:~-rl^'‘titOHihly’ tnimmbnr of 44®, occurred on the 
third, being a dilFerence of 39®.' V ' 

ALGVSi ,—Thefil'st twelve days of'An^.t "‘ereCloudy and raiiiy, whirli 
had the oflcct''of lowering the temperat'd^^i.for on the 24th tKb minimum 
was as low as 42®.—The furde of evapoFotwn obeys the vicissitudes of ten»- 
penitiir«>; in the present instance, the tnbiulilv quantity is fourTtenih.s of 
nn inch less than tlie evaporation for July. —^^foiJl[^'er thunder, lightning, or 
hail, occuVred; and there were few changes of umospherical pressure, but 
the iwo prineipal ones coanndnded great ranges. 
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September. —^Tbc weather for the first fifteen days, was very gloomy, 
cloady, and wet, with an iinsetdrd state of teinperatiirr.—In about sixty 
hours, viz. from the 7tli to the lOtl), there was a loss os'27"of temperature, 
when it berarne more settled; with a brilliant serene atmosphere, and a 
liijih barometrical pressure, which continued to rlic i-ud. 

OrroBKH.—On the fourth, the temperature was at the monthly maximum, 
when rain fell very copiously ; the tcmpei<ilur<. now continued to descend 
to the IGlh, when freeziiig was observed the first time this season —The 
beat soon after msc, and the weather to the end was fine and ilry, with the 
exception of tlie two last days.—Prevading vruids, sontli-wcst. 

November.—T he must pnnninent variation in this month was, the vi¬ 
bratory impulse given to the ulmospherical pressurc^dui ing the lirst half of 
the month, indeed a similar ocqurrence took place at the .same time with 
the temperature. The weather upon tlie whole was oiild for ihp .season, as 
the temperature was very seldom under freezing.—Ilain fell copiously from 
the 8th to the 18tli.—^No bail was. Jauticcd, aitd there was only one appear¬ 
ance of snow. 

December —Was decidedly^tlooray, cloudy, and rainy; but not so cold 
as is usually kite ca-<e at this time of the year; except tli^ few last days, 
the nightly state of temperature, (in consequence of acontinunucc of a gen¬ 
tle north wind) was lowered upon three instances, eight degrees uiuier 
freezing. _ - 

The annual barometrical pressure for tlie past year, is Q90OO inches. The 
inaxiiuum of SO, 7^ occurred twice, viz. on the !22d of January, and the 26lh 
of December; the minimum of 28,^4 iuebes, was on tlie ITtli of October; 
the range of the two extremes of course will be 2,51 inches.—The greatest 
variation in twenty-four hours for the whole year, wa.s on tlic 14lh of No¬ 
vember, being 1,55 inches. 

The mean annual temperature is 48",66, being half a degree more than 
the animat temperature of 1812; the inaximuin was on the $Oth of July, 
and the minimum on the 26Lh of January; the difibreiice of the two ex¬ 
tremes, will make a range of 61®. Cfreatcst variation in twenty-four hours 
was 28®, which occurred on the 14lh of April.—The mean leinperature of 
the six suiiiiuer months ispG®,£8, and for winter 41®,04. 

Tile nuiiuni full uf r"iiii,""suow, hail, &c. i.s near 8.5 inches in depth; Mr. 
George Walk< r’'> iiccnunt of rain, is two inches more, but tlj^ low situation 
of his gauire, compared v\ iih mine, wrll jpprciy account for the difference. 

I a.uf'cuabled to stale, that Afay, October, and November, wcro-tlie w'CttesC 
months of the year, and April the dryest. I li.ivc Leeii favoured with an 
account,of r^ili, taken iit White Jiulme Iteservoir, upon Blackstan^edge, by 
iny friend'Mr. Maitliew Lcadbctter, ofLaoe-Sidc, near Middlcttm^ gentle¬ 
man whose accuracy of uhscevation 1 can place implicit cq^plei^c in; 
bis account commeiices on the first of April, as will be sc^ Vlifb above 
table; the very great full of rain upon Blackstone-cdge is inust^astonishing, 
being 86 inches in depth, in iiin^ months.—At a future opportuuityj^I in¬ 
tend to give a description of the where the gauge is fixed, at present 
it h%prt>per to observe, thBt.thdJPm^i;^ exactly tii« 
as imne, and the same in^ns.are 

From so remote and elevated ^plac^ sit^^ti^l os it isoppn'.th^ borders of 
the two couidies of Lancashite and YorLsiu,re, perhaps yr)rere'iio.observa- 
tions of the kind vEerewer befiprp fBadc,it cannot fail of being particularly 
interesting^ but in an espcciabjWitner to the Proprietora of thd Bophdala 
Caunl, as their hopes of supply a^ pyincipally drawn from that qourpe. 

The south, south-west, ana we^ winds, hayebecn the prevailing ones.— 
The must brisk and boisterous wi^s blew in February, March, aira April, 

Total quantity of water cvaporate<f (fi'om a surface of watpr^es posed to 
the effects of winds and die sun, but not to its direct rays,) sii^e the first of 
May, is a litde more than If iochei^ Meteore- 
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iu Injluence of atmospheric Mohtnre on an Electric Coliimn 
composed of Discs of Zinc mid ^iluer. By Mr^ Thomas 
Howldy, of Hereford, 

E lf^ereffird, Maneh 34, t8H> 
ABLY in thft spring nf last year, I tliscoverecl that the 
regularity of the action of Mr. De liUcS Electric Column was 
inu(‘h affected by the varying state of moiscuie in the atiuoiiphcre; 
and in consequentbe of this discovery, previous to the 10th of 
Apnl, I had repeatedly exposed an instrument oS the kind to tho 
rays of the sun, as well as to the warmth of a fire, in order to 
rlissipate froih the surface pf tlie glass tube the film of moisture 
which that substance when* tnw a rnished invariably acquires ffontl 
the a^r, except when the ItpiMpN in a very dry state. During 
the succeeding vsummer and as ncli-as the present win^ 

ter^ I have often observed tlmlltemate effects produced on tha 
column by a moist atmosphertf^and a^dry one. As the quantity 
of moisture in the ambient air increases, a gre,it<fl^ deposition of 
It takes«place on the surface of the glass tube; and in proportion 
^as this effect is produced, tlie insulating faculty jf the ^ass is 
inipai^, and the electrical^phaenomeua of the^olumn ure di> 
ininish^ in intensity; because the electric fluid, which would 
otherw^ acbumulatc at xini} end of tbq, column, seizing on 
the moisture, and by its nieana traversing tbi exterior surface of 
the U||bb, restorcfc, either pa^ially Of entirely, betweem the e\- 
tjeinjlles of the cohmin, the e<^llhriuur Which its ekctjromotiva 
power has a tendency to destroy^ But m prop/wtioijf as tlie am¬ 
bient air glows drier,’the film ^ moisture which ha4 
posited on the surface of the grafts aube is lessened Uhud cousc- ^ 
quentiv its resistance to the pusage of the fluid miuoreased - 
au Sacculation of electric fluid prqportiotied to hicrcased 
i^gistauice, therefore, takes placf'^ the i;inc ext||^ty,of the 
,{^^||^nn; ai.d Consequently «ic intensity of its fleqtjcil^ plue- 
nqmeua becomes augnienj^d. i * 

Experimefits evincing ihe tnfimnae atkospAerh on 

the Action of an Electric CohiHH etmkiing 

_j _v» those 



^i$s 1. The podt 
‘e'en of an eiectronu 
crout.d; the gold-iemr 
The extremity o^e^^ 
himn was ftouehedwith'A^'l 
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t a <paf^ df !bS inch. 
nega^Sve end of 


^i|^eriten theyhcdTi _ __^__ 

former divergencej,the"^5j^^cllfed,at the posititij^j iid 

the leaves closed us hefore^y, 'After, they had (»$en(iliigaSii to 
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their loniK’r (.'xU’utj thi' niiddli' of the glass tube was touched, 
and tlie leaves again closed. The leaves having regained their 
oiigi'ial divei'gtnice, the waxed extremities of the tube were 
touched in Miceession, the leaves experienced a diminution of 
their divergeiiee each time, but did not quite close. 

Series 2. The wire of ecjmniunication was removed from tlie 
negative end, by \vbich the crduinn became insulated: after 
waiting .some time, the utmost divergence that the leaves att<iincd 
\v;us scarcely one-cightli of jui inch; the tube was then touched 
its belbrc, and the leaves instantly closed j this was repeated se- 
veial times with the same clfect. 

Series ,‘J. 'IMie column was now taken and held to the fire for 
about four or five seconds only, every part of it iK'ing expo^d to 
its heat. It was then placed as described in Serie.s 1, and the 
givld-leavcs opened to the extent of three-fourths of an inch. The 
glass tube was then touched in various plaec.s, as well as its waxed 
extremities; but no decrease in the divergence of the leaves en¬ 
sued ; nor difl any ensue when the contact was continued for se¬ 
veral seconds. The communication with the ground \yas re¬ 
moved as in Series 2, and the touching repeated; but the leaves 
reinainod unaffected. 

The column was left thus insulated for about six minutes; on 
returning to it at the end of that time, the leaves of the electro¬ 
meter were seen diverging as in Series 2, about one-eighth of an 
inch; and on touching the glass tube they immediately closed, 
so (piiek had been the deposition of moisture on the glass. 

At the time the foregoing experiments were made, there ap¬ 
peared to be abundance of moisture in the air; tlie sky was 
e wered with aeontiuuoas sheet of cloud, which was depositing 
imii«iture in drops so small as to be invisible; and the streets and 
all objects out of doors were ytry wet. 

Scries 4. Made on the 14th instant, when the atmosphere 
was in a drier state than in the former instance. The columti 
was in the position described in Series 2, and the gold-leaves di¬ 
verged three-eighths of' ah inch. The glass tube was touched, 
and the contact continued for a second or two, but the leaves 
experienced only a very $||^i|’*iiminutiori of tl^eir divergence. 
The negatifb end of now m£.dc to communicate 

with the -ground upon it; the gold-leaves 

doubled l^ir finger being , re¬ 
moved^ .tbe'glas^ tiibe Oticbj^d^ leaves were imme¬ 

diately reduc^ to thefr di^j^naJ'myer^lfefl^jhree^eigh^ of an 
inch. Th© some followed^w6^‘|te illative extremity of 
the column wols kept lU the hand whim j^tt]^e was touched. 

The column was next preMntgd to fire for two or tlirec 
seconds; anjiwhen its extremity was replaced upon the cap of 
' thcr 
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tlie electrometer, the leaves opened instantly nearly to their full 
extent; and though the finger was put upon the tube in various 
places, the leaves struck, and continued to strike, the sides of the 
electrometer. 

For a considerable time, during which a great nimdier of ex¬ 
periments similar to the above were made, the results obtained 
were uniformly the same as the preceding, except in two or three 
instances which occurred when the column was insulated, and 
the leaves of the electrometer had only a small divergence: in 
those instances the leaves seemed to increase rather than diminish 
their divergence w-hen the glass tube was touched; especially, 
when the finger was laid upoii it near its negative extremity; but 
the tlilFerence of diverg-enc^ ^eing exceedingly small, I was at 
first inclined to think that my sight had deceived me. I deter¬ 
mined, however, should the apparent anomaly recur in any future 
experiment, to ascertain whether it’ were real or fantastical ; but 
some weeks elapsed before 1 had the opportunity of decisively 
establishing its reality. 'Fhe subse(|uent experiments made on 
the 18th of the present month exhibit this remarkable fact di¬ 
stinctly, and show that opposite effects may sometimes be pro¬ 
duced by the same cause. 

The column had been in the position as in Series 2, for several 
hours; the leaves of the electrometer diverged about 
inch. I'he glass tube was touched near its middle with the 
finger j the (livergencc of the leaves was not lessened as is ge¬ 
nerally the case, but, on the contrary, seemed to be increased by 
it; the finger was therefore again placed upon the tube, and the - 
contact continued ; it then becauie evident that the leaves w'ere 
opening wider, and in about two seconds their original divergence 
was fully doubled ; the finger wa^removed from the tube, but 
the leaves still retained their divei^ence. As no alteration took 
place in the leaves, the finger was next laid upon the waxed ex¬ 
tremity of the tul>c next to the electrometer; the leaves then 
very slowly lost their divergence,, and finely closed. As soon as 
their separation was again perceptiblc,'a.bnger,wa.s jhodjfipoii the 
glass tube near to its negative ex^Cj^it|r^ leases now.pjp^cd 
more (|uickly than before, ai\d^^|g.^^tt|iu:^ a pf 

oue-fourth of an inch, 

^tube, and after a few 
tfemity next the 

their divergence j was 

laid Ujpimi tlie the imyes 

began to open as . tlie; co^th^f 

soon regained their ^|||er ^yergen iof , 

When the liegaldye vfes made, to communi¬ 

cate with the ground, the leaveii' attained a divcr^iice' of only 

' ~Q2 ^ five* 
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five-eighths of an inch in three minutes, and when the tube was 
simply touched that divergence was reduced to three-eighths of 
an inch. Tlie column was thou held to the fire for a few se¬ 
conds ; and on replacing it, and laying the finger on its negative 
extremity, the leaves struck the sides of the electrometer in less 
than half a minute. The finger being withdrawal, the column 
became insulated, and the strikings were prevented; the glass 
tube w'as then touched in various places, as well as its waxed ex¬ 
tremities ; blit the divergence of the leaves remained uuaifected 
by it, as they also did by a continuance of the contact. 

To the above, the following observations and conclusions may, 
not irnjiroperly be subjoined. 

1. That when the air is toleralj^^ dry, simply touching the 
glass tube is not siillicicnt to produce the greatest diminution 
of divergence in the leaves of the electrometer, but the contact 
must be continue for two or three seconds ; and still longer if 
the waxed extremities be touched; and when the air is very dry, 
the tHininution is scarcely perceptible by any continuance of the 
contact. 

2. When the column is in an insulated state, and the diver¬ 
gence of the leaves but small; whether that divergence remains 
the same, or is increased by touching the glass tube; if a finger 
be laid upon the negative extremity of-the column, the diver¬ 
gence of the leaves will be quickly augmented; mul on witli- 
drawing the finger, and theit touching the tube, they will instantly 
be reduced to their original divergence. 

‘S. In a few instances when the tube has been touched in a 
considerable number of places; the leaves, after opening to their 
former extent, have ceased to diminish their divergence when 
the tube w’as touched; the fiuggr having partially removed from 
its surface the film of moisture, as well as the electric fluid 
which was creiming along it; but after waiting a few seconds, 
on renewing the touching, tlie sarpe effect has followed as at 
first. . . ^ 

4. When the column lias b^^n expased to the rays of the sun, 

or tp. the heat of a fire| if t|)e, moistu^ has. been completely di¬ 
spersed fronvits Surface, no nor increase in the diver¬ 
gence of the !ea^ finger^ is kept in contact 

either with the extremities. ' 

5. But after fib dispersed, the electrical 

powerthe wflutHh'i4^s^w4^found"'^^^^ 

" 6. On the wh% it majr be c^du^ed, that the Y^iation 
in electrical, actiim of ^;^1m4CMj>i^^cii:^lly^ ^^ by the 

greater of Idts quaiUaty of lubistitrd atirface; ac¬ 

cording as the' ambient aif is disposed to impart moisture to 

that st^ace, or to take moisture from it. 

‘ ' 1 . ^ 


The 
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The foregoing experiments and observations will, if I mistake 
not, place the electric column in a new point of view; for to its 
other singular properties may be added that oi dii hygtometei: 
they will lik<»wlse account in an easy, iiatiiial, and satisf.ictoiy 
manner for the phaenomenon obser^ cd by Mr. I)e Luc, and de« 
scribed by him in Nicholson's Journal; without conipelling us 
to ha\e recourse to the hypothesis of “ the production of a new 
quantity of elect!ic fluid in the column by the sunbeams'*." 

The same may be said concerning the phsenomena noticed by 
Mr. Singer when he placed an eleetnc column, and a bell-riiiging 
apparatus, before a fircf. 

In the experiments alluded to, the heat dispersed from between 
the extremities oi the columns the nioistuie wliich impaired the 
insulation; and thus enabled the electromotive power of the in¬ 
struments to produce a greater accumulation and deficiency of 
electric fluid at their opposite extremities than cObld possibly exist 
while that nioistuie was interposed between them. 

I am, &c. 

Thomas IIowldy. 

7b Messrs. Nicholson and Tilloch, 


LI. An Attempt to determine the dejinite and simple Propor¬ 
tions, in which the constituent Parts (^anorganic Substances 
are united with each other. By Jacob Bi hzlltus, Pro- 
Jessor of Medicine and Pharmacy, and M.R.A. Stotkholm, 

[Concluded fiom p. 175 j 

IV. General Vieu of the Results of the Experiments 
REJ.A1ED IN these Dl^^LRXNT EsSAYS. 

f^H£N two substances, which we consider as simple, are ca¬ 
pable of being united inmoie than one pioporlion, these pto- 
porlions, for a given quantity of the [positively'] rlectrwal body, 
are multiples by 1 J, S, 4 ... of the hast pioportim in which 
the [negatively] electiical body is capable ^mmbining with^h, 
[We must not, however, undec^tand this multiplication of pro¬ 
portions in the strict mathentatic^M^o ^^nnij^rwbi^ j$ 

equivalent to the involution of os n4atin^ to 

the multiplication of the quautiiiea by the numbers in question. 
Gilbert.] 

Thei e are j^wever many pheenomena which make it pryfialsle, 
that the multiple\\ is only,apparent j and hence it fgl£ms, that 
the comhinatyon, f or^ which deduced., dms not exIdhU the 


* Nicholson’s Journal, vol. x>xvi. p. 315. f Ibid p. 374. 
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true nnniv-ijw}, hit thnl there are other lower prof)ortloii^, ac- 
fordlng tn'u hirh ii rnai/ be n vniUiple by 6, 12, or 18. Tliu.s, 
for examj»lo, rlie arsoiiic acid contains once and lialf as ninch 
oKVftcn as flic arsonious ; lint the black oxide of arsenic, which 
is formed hy the oxidation of the rnctal in the open air, contains 
only one- fourth ns Hiiich ox\.ijpn as the arsenious acidj and hence, 
the oxyi^cn of tliis acid is tinly a multiple by 4, and that of the 
arsenic su ld hy (i, of the oxygen in tlie black oxide. I ha\c 
Nliown lunv a similar remark is applicable to tlie acids afforded 
by sulphur, 

Tlie progressions hitlicrto discovered arc expressed in even 
nmnbevs. 'i !ie only e :eeption is the progression for the com¬ 
binations of oxygen with apiTnoniuip, which, if we set aside the 
])ossihility that hydrogen nray be an oxide, will advance in the 
ti>Ilo\vjng irregular manner; 1, 14, 4-f, 6, 7i; that is.^speiy 

posing the oxygen of animonia to be unity. Hence wceoursc of 
fer tluif this series cannot begin from the true minimmwhich were 
tlicre must he lower stages of oxidation of ainnioniir nd, and yet 
trogen, one of which must probably be identical with 
If then the oxy.'.en of nitrogen is a multiple of the oxygen of hy¬ 
drogen by (), 12, or 18, the series will become perfectly regular. 
I mu>t aiso remark, that from the point at which ammonium 
changes its elocti o-chemica! modificntioii in forming nitrogen, 
the series proceeds with gieater multipliers. 

The relations^ which are found between the component p(irts 
if more complicated subs/ances, are all cohformable to the laws 
which reg7ilnte the simpler cmnbhinfions; for instance, the pro¬ 
portions of sulpliiir to iron in the sulphates. 


2 . 

IP^hen two ori/genized bodies are combined, their propm tion 
way be most nudily determined from the quantities of oxygen 
which they contain, the me being always either equal to the 
other, or to an integral multiple of it, 

'I’o these combinations lielong: 

a. fiatls. In neutral salts the oxygen of the acid is a ibnlti- 
plc by 2, 'A . .8 oi that irf 2thc base. In the snpersalts the num¬ 
ber may be stiH higher* Jii the subsntfs, the oxygen of the acid 
is s»mednie9'a of the base, sometimes equal to 

it, ami not stibmultijile. 

'h. Hydrates,. ^ ec^Hnntion^ of water: first, with acids. 
In chose the water takes^conii^let^y tfie place of a basethe .acid 
tik^ up a qnantity .ofifew^iicH cOiitaiwi'^XncHy a^mbh oxygen 
as any other base with wiii<?h be saturated: and this 

water is totally distinct frbm the water of crystallization con¬ 
tained by aiOme of the acids. 

Secondly : 



On dcftnile Froporiiotis. 247 

Secondly: with lases. Here the water takes the place of an 
acid, but contains only an equal quantity of oxygen with the base, 
or sometimes even a submultiple only. The water of crystalliza¬ 
tion is here again distinct from the water combined in the place 
of an acid. 

c, Combinatmis of alkalis, earths^ and oxides, with each other 
iff pairs. Although my exj)criments exhibit no example of such 
a combination, it is obviotts that it must be classed in this plat'e, 
For, whether we call the oxides of chromium, mulybdaunuiu, ^ 
tungsten, tantaliiim, and tin, acids or oxides, the rule must Ire, 
ecpially applicable to them, and tiiai^hich is a law' fur one oxide 
must also hold'good with respect to otliers. llesides, since such 
combinations of two bases arc the foundations of (louble salts 
with double b;u>es, and since the law prevails with respect to 
.sVatSCoSalts, we may consider this us a sufficient proof of the ge- 
of the fev.'. 

The cojiVJtiom of two acids belong also here, for example, the 
for instance d, in which the weaker acid ))rol)abiy occupies the 
and ♦i'lhjre*' uasc. 


3. 

When three or more oxygenized bodies unite with each other, 
the oxygen of the body tvhicli contains the smallest quantity 
is a cumvion divisor, or rather an aliquot part of oxygen of 
the others, each of which must therefore bea?i integral multiple 
of this smallest quantity, . 

To this law belong: 

n. Sails containing water of crystallization. In the neutral 
salts the water of crystallization contains 1, 2,3, 4,5 .. times 
as much oxygen as the base, or more rarely | as much. 
In suhsnlts in w’hicli the oxygen of the acid is a submultiple of 
that of the base, the w'ater of crystallization contaiiis a quontity 
of oxygen which is a multiple of both the quantities, in the acid 
and in the base. 

b. Double salts. Examples of salts in which the o^gen of 

the? one base is either equal to that of the others or an Integral. 
raultijile qf it^ are afforded respectively; by the doul^le salts .of 
ammonia and magnesia, and by^ahu^K of crystal¬ 

lization is present the substai:^%|!^i^iejul^l|'cona^^ 

the oxygep of the qomponeat jthe lea^ lati 

it. Is a commcHi divisor^ or an pi^^'pittite px;yge|i of the 

others, ^ we have seen in alg^ m which the oxygen of th^ po¬ 
tass is ednta^ed three kl the aliiniina, 11^ ip th^^sul- 
phuric acid, and 24 time^^lhe w?atfir. i ..i, 

c. Combinations of se^ral alkalis^ eartk.%, and oxides, in- 
cludiug crystallized minerals. Althpugh, w'e are nof autliprized 

Q4 *by 
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by any direct ocpcriment related in these Essays to form a con¬ 
clusion respecting cr}'stailized minerals^ there is however no 
doubt of its validity; for why should inarblcj ftuor spar, and pon¬ 
derous spar, be formed according to a law Which is not ap- 
" pliccable to other minerals ? Such a diversity is .scarcely con- 
ceivablet 

On the other lland^ the application of the rule will obtain for 
mineralogy a degree of mathematical certainty, and afford to 
chemists, who are engage<l in the analysis of minerals, a ready 
mode of satisfyiiig themselves, how far their Operations are cor¬ 
rect } while, without somclllch means, these analj'ses can never 
be brought to a sufficient (fegree of accuracy. It is true that, 
according to this view of the subject, the greater number of such 
analyses, even when per£r>fnied by the greatest masters, can only 
be considered as approximations, which in maUy cases sfsansejy 
come at all near to the truth; but such is the ordinary fOurse of 
human labours. Since Berginann’s analyses of salts, .vtiieh were 
sO masterh' for liis time, »‘K) years are scarcely elapsed, and yet 
many of the>n can at present hardly even be called 
tioiis. And the numerical determinations of the proportions of 
mixture of various sflhstances, W'hich 1 have attempted to obtain 
with the greatest care, and with the utmost possible acciy^acy, 
aild which 1 have inserted in this Essay, W’ill certaiidy not he 
sufficient for the future; and it will be possible. With the assist- 
ande of the laws here developed, to correct them, and to bring 
them nearer to the truth. But I am confident that out succes¬ 
sors w'ill pardon the imperfections of my experiments; as it must 
be allowed that chemistry, in its present state of advancement, 
nmst still be grateful for the valuable labours of Klaproth, Vau- 
c^uelin, and others, although most of their analyses ate become 
insufficient for its purposes of progressive investigation. 

4. 

> Lastly^ when several combustible substances, which we ctm-^ 
sider as simple, unite with each other, the proportions, in which 
these combinations are possible, are deterrmmd by their capacity 
Jbr oxygen, the combinations taking placain stioh a manner, that, 
if they tv.ere oxidated in.a/certain degre^'4he oxygen taken up by 
one of the subs^n;^, tinmldbe a multiple % 3 ..» of the 

quantity takert \ l^us sulphur, phospborits, and 

arsenic^i unite^ with metals in ptoportions, that a salt may 
be jKoduced by the oxygeniza^h.^ofs^ile compound^ or, at least 
would be prodded aceordii^ to dss geimai rule, v 

The same is also true of other metdlic compounds, whieh are 
separated from mixtures in a state of fusion, by chemical causes, 
such as crystallization or heat: for instance, of crystallized amal« 

gams. 
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0 r crystallised alloys^ which ate sometimes obtained in pu* 
rifying metals by assaying them. The union by fusion is ando<- 
gous to the solution of a salt in water; and nmy be effected in 
almost all proportions t but when a salt crystailiy.es) a definite 
combination with water takes place; and when crystalline alloys 
are formed in the gradual cooling of mixtures, the part, still fluid 
being poured off, the crystallized part exhibits a fixed and defi* 
nitc combination. When a combination of two metals is capa* 
hie of affording saline bases by oxidation, each part, in its cofi- 
version into a protoxide, commonly takes up the same quantity 
of oxygen, Tfie arlw Diance affordS' an example of sucli a coin<« 
bi(tation which is easily examined. When a compound contains 
several metals, it may happen'that some of the multipliers may 
be very largo. It is difficult to obtmu stich combinations in a 
state of purity; and I must defer, for the present, the publication 
of the few experiments which'l have hitherto made on them. 

The combinations of some comhmlihle mhslanies with oxidesj 
fur instance those of sulphur, sulphuretted hydrogen, bdracium, 
and teiluretted hydrogen, with alkalis and alkaline earths, follow 
the same laws, as if they were combined with the metallic ra¬ 
dicals of the alkalis or earths without oxygcif^ or as if they were 
united with oxygen, and entered into combination, as acids and 
oxides, with the alkalis or earths. 

In these few lines, wc have gone through the whole structure 
of inorganic nature, and have seen, how it may he reduced to a 
few very simple principles. Oxygen, the only absolutely [nega¬ 
tive] substance in all nature, is every where the standard, by 
which the pro[>ortions between the component parts of all com^* 
binatious may be measured. From the existence of such a com- 
tnon measure, it follows, as a hecessarj' consequence, that com¬ 
pound bodies, .when they mutually decompose each other, never, 
(IV at least very seldom, set at liberty a single atom of their com¬ 
ponent parts; that neutral salts, for example, decompose each 
pthcr without losing their neutral condition; and that sulphurets 
decompile water without disengaging hydrogein 

It is unnecessary to expatiate here on the additional iinport<> 
pnee which chemistry gains, as a science, by such^a reduction of 
Its results to mathetnat;cal principlesr.;. ;-This Js howc^ver. still but 
an inconsiderable step towards. the>mkthe MMife icfd pcifeticm trf 
the science; and it requires thi ^i1^^aitd>Pf^erful e^efttfona of 
ah chemical philosnphers,^'>t0 lftj^ it nearer and nearer to the 
elevated,tank, which it may,5e kipped that ultimate^ at*' 

lain in the system of huitian knowledge* - 


Lil. Pkto 
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LI I. New Outlines Chemical Phihsophy. By Ez, Walker, 

Esq, of Lynn, Norfolk, 

[Continued froip p. 105.] 

On Respiration, 

I Lynn, March SB, 1814. 

T hits been ascertained by philosophers who have wiit- 
ten on the respiration of animals, that no air ptisses through the 
membrane of the lungs into the blood, for the same quantity of 
air that tmters the lungs is returne<l again into tlie atmosphere, 
hut its properties are changed. Messrs. Allen and Pepys have 
proved by a series of experiments, that “ \vhen atmospheric air 
alone is resj)ired, no other change takes place in it, than the sub¬ 
stitution of a certain poition of carbonic acid gas for an equal 
volume of oxygen *.’* 

And Mr. Ellis observes, that in man, as well as in the lower 
animals, the conversion of oxygen gas into carbonic acid con¬ 
stitutes the only essential change which the air of our atmo¬ 
sphere experiences in the lung-s during its respirationf.” 

The modes in which the atmosphere is depraved by the living 
functions of .animals, is a choirtical process which has never been 
clearly cxjjlained. Jhit from the preceding theory of combus¬ 
tion ihe cliaugcs induced on the air, .'iml on the tempcratiire 
of the blood, in respir.ation, will admit of nu explanation w'hich 
nj.ay nol be deemed unsatisfactory. 

Part of the tbenuogen which is contained in the air, taken 
into the lungs, jjasscs through their thin nicmbrane into the 
blood, in the same manner as the electric fluid passes through 
this or any other .animal matter, and, meeting with pliotogen, 
generates animal heat, in a m.anner which will be more fully ex¬ 
plained hereafter. 

12 ut the generation of carbonic acid gas in the lungs may he 
explainetl thus; 

Let Q represent a quantity of oxygen gas contained in the 
lungs, and let it be divided into two parts, a = the greater part, 
and h = the less : then n -b =Q. 

Let the thermogen inbe attracted into the blood by the 
photogen wd^h it epji\tajhS| and a will represent the oxygen 
gas remaining^' a attract a (quantity of carbon from the 

cxhalant vessels then the wdidle quantity 

Q will become carboniq '^cid":||^s, When Q is divided according 
to the pit»portioR of oxy^n ami caitiion’which a giv^'^quantity 
of that gas contains. 

’ I ‘ r ’ > 

* Phil. Trails. 1809, p. 437. t D. Ellis on Atmospheric Air. 
t Phil. Mag. vol. xlii. p. 30T; atid vol. xliii. p. US. 

According 
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Accerdiiig to M. Lavoisier, carbonic acid gas consists of 28 
parts of charcoal united with 72 parts of oxygen, and that car¬ 
bonic acid gas is composed of these two bodies combined in that 
proportion. 

kxainple. Suppose Q = 100. 

Then u-\-h= 100 = the given qum»tlty of oxygen gas; conse¬ 
quently a-f c = 100 = the quantity of carbonic acid gas expelled 
from the lungs in respiration, 
a = 72 oxygen, 
c = 28 charcoal. 

a + c = 100 carbonic acid gas. 

On Animal Heat. 

1 believe that it has never been explained^ in a satisfactory 
manner, how animal heat is generated, idthough different hypo¬ 
theses have been invented to account for this wonderful effect. 
It is, however, generally supposetl that heat is generated in the 
lungs. Indeed, from the construction of tin; lungs, and the 
change which takes place in the air in respiration, tlicre reinains 
little reason to doubt of the truth of this supposition. 

The internal surface of the lungs in man is estimated by Dr. 
Keil to he about ten times the external surfiice of the whole 
body, or about 150 square feet*. On this surface the Idood is 
exposed in respiration ; and part of the thermogen contained in 
the air being attracted by the photogen in the blood, heat is 
generated by their union, in the samci manner as in all other 
processes which cause. an increase of temperature. The heat 
thus generated is carried through the whole animal system by 
means of tbe circnl.stion of blood, to supply that heat which is 
constantly flying off from the surface of the body. 

On the Rc7wvation of the Atmosphere. 

Jt lias been ascertained in the most sati.sfactory manner, that 
the atmosphere is depraved by the living functions of animals 
and vegetables, by combustion, and by various other processes; 
and yet it has been found by Dr> Priestley and other chepiical 
philosophers, that the air in crowded cities contaias as . much 
oxygen gas as that of any other pj|a;C&s. Pr. Prifsjley supposed 
that the jmrity of the air wiis pre^^ed ^vni^vftmctK»ns 

of vegetables: but this hypqtlm^ 54 ^b|gq^^jefctibutible; 
the air is as pure in wintj^, ^’cred with 

vsnoTv, summer wi)Cn is; in the utinqst perfection. 

It appears, however, an obviotw truth, lif.ithc oxyglii gas 
which is withdrawn from cwr.atmosphere, bjTehteHhg into new 

* Tcutaua. Med. Phys. p. 80. 

combinations. 
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Combinations, were not restored to it again, the air \vould soon 
'become unfit for the siipportiiig of animal and vegetable life* 
And if the thermogen which enters the animal system, by means 
of the lungs, were not conveyed out of the body as fast as it is 
received, thjs invisible element would be constantly accumulating 
till it put a total stop to all the animal fimetions. 

As neither thermogen nor photogen can be annihilated, vve 
may infer, that the thermogen which is taken into the blood, 
after having entered into new combinations and passed through 
the animal system, flies otf from the surfia.ee of the skin in com¬ 
bination with photogen. When this compound comes into the 
atmosphere, the therinogen is converted into oxygen gas by 
uniting with the moisture contained in the air; and the photo- 
gen, by the same means, becomes hydrogen gas, and ascends to 
the upper regions of the atmosphere, from whence it descends to 
the earth in a manner which will be described in some future 
communication. 

Tlie following facts are sufficient to show in the most satis¬ 
factory manner,- that a strong attraction obtains between thcr- 
mogen and moisture. ^ 

The electric machine never acts so w'ell in a moist atmosphere 
as in a dry one, because the moisture attracts tlic thermogen 
(positive electricity) from the apparatus, and prevents its accu¬ 
mulation. And we experience more cold in a damp atmosphere, 
the thermometer being at 40®, than when the air is dr\', though 
the thermometer mav be as low as 2.5°. The reason is evident: 
the moisture in the air attracts the thermogen from the animal 
system faster than it is supplied by the lungs. 

To Messrs. Nicholson and Tilloch, Ez. Walker. 

['I’o he continued.] 


mi. Notes and Observatiqns on the Tenth and Part of the 
Eleventh Chapters of Mr, Robert Bakew'ell’s “ Tntro^ 
duction to Geology f*-—embracing incidentally, several new 
Points of Geological Investigation and Theory, By Mr, 
John Farey, Sen., Mineral Surveyor, 
l^ntittued from p. 190.] 


P. 231', 1. 23, agltaiidfl of tjie^atets*.*—♦ A paper of Sir James 
HalFa, just printed in ihc'litUtt. ’^Sns., treats Yei^ fully on 
this subject. ' 

252, 1. 25^^ artificial terras*.—* The (late patent Cement of 
Parker, is made from the Clay-balls or Ludus Hclmontii 
found in. tlie London Clay, Ilep. i. p. 111: a superior arti¬ 
cle 
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[P.252] cle is now manufactured on Earl Mulgrave’s Estate, from 
stone which was discovered to have these properties, by his 
Lordship’s architect, Mr. William Atkinson, Hep. ii. p. 6. 

Notwithstanding this, very learned Wernerian periodical 
Writer, lately told one of his correspondents, who inquired the 
composition of this Cement—‘‘ If i recolleet right, it is com* ' 
posed of elay, iron-stone, and lime, beaten together 
stead of telling him, that the clay-balls” are merely calcined 
to expel the water, and then pounded and ground to a fine 
powder, without any admixture^ as is now so well known, aiid 
os the specification of Parker’s patent, stated many years ago. 

255, Plate IV. ^ee pages 11 and 25G in Mr. B’s volume. 

255, 1. 11, were it attainable*.—* Mr. William Smith long 
ago attained vastly greater accuracy of detail ” in his Geo¬ 
logical Maps, as to nearly all the most important parts of 
England and Wales, P. M. xxxix. p. 425 ; Mr. Cary, in 
the Strand, has assured me that his Maps will soon be pub¬ 
lished, as mentioned in my 1 st Letter, xlii. p. 42. Since these 
Notes were principally written, I have observed, P. M. xlii. 
p. 125, that Mr. B. acknowledges his theoretic**classes and 
orders^’* ouly> to be within his power to delineate on Geo¬ 
logical Maps, and that “ minute accuracy of detail,” “ can 
only be applied to small districts or estates.!” 

256, 1. 22, alpine district * —* I’his is extended from Devon¬ 
shire much too far northward; and so in a less degree on 
the NW of Chester, and in Anglesea, see my Ist Letter, vol. 
xlii. p. 57. 

257, 1. 6, low district *.—* Tlie extension of tliis is wanting 
in the Map, Plate IV. at its northern end and SW corner, 
as is pointed out in my 1st Letter. The former of tliese 
errors seems needlessly charged on Mr. Tuke, in page 266. 

I. 10, middle district f.—f The extension of this is too 
great on the N of York, and W oC,Scarhorough^,and around 
and to the E of Exeter, and.too little on the W and SW of 
Bath, &c. see my 1st Letter, xlii. p. 57. 

258,1. 12, upper part of this Clay*‘>—* The alluvium <ali it, 
see ray Note on p. 16, and 181. ; - 

1.18, on the very spot t.i—f The li^portanee of the fact 
he^ related, (xhough with consideteJ^ of aii ele¬ 

phant’s tusk being found in the upper^l^ of the Ltmdotv . 
Clay, has occasio^ied me hiqidries of persons'' 

resid^in and near Sbpe-Ltney«mdrthe fi^|^pf these fn^ 
quiriei^ave been, that “ the very spot” ^lu^djo by 

Since the at>ovc was written, I have ohseni^il, Omt ^corii^^ndeQC of 
Dr. 'I'hmnson's in liis itnn. of Pliil. ii. 448, seems ali^St to have peiwMded 
him, that trai»inou lioicstoae,^ occuh) at I'iUcj, S£ of Sciiirhorr»^,'See 
P. M. )Llii. p. 94. Wgs 
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[P. 258] was previously to the year 1800, covered by old and al- 
iiujst ruinous houses, near which, no Well, answering the 
description given by Mr. B. is known. ^‘Near St. Andrew’s 
(-’liurch,” seems indeed, a loose and improper reference to 
Mr. Taylor’s Printing Office, see Mr. B’.s p. 362: and no 
where in this neighbourhood could 1 hear tidings of any 
such event, as the finding of an elephant’s tusk ; perhaps 
Mr. B. may have met with the relation in some old maga¬ 
zine or uow’spapcr, which had improperly mentioned a tusk, 
as found in the Clay of a rlcep Well, instead of in, arm the 
gravel, w'hen beginning to sink sucli a one ?. Sec my Nctes 
on p]>. 16, 181, &:c. 

P. 25y, 1. 2, of Yorkshire —*P. M. xxxv. p. 130. 

1.4, Huntingdonshire and Rutlandshire f.— + Mr. B. 
would per form an acceptable piece of service, if he would 
poii»t out the vsituations and proofs, of (Jhalk strata being 
fqund below the surface,” in either of the above counties. 
I believe the whole to be a mistake, which has often before 
bodn priilterl, as remarked in my Report i. 307 Note.—-The 
Rev. Mr. Townsend in his “ Character of Moses,” p. 141, 
mentions chalk at Ridlington, in Rutland, and Stnkeley, iu 
Hunts.; I have been through both the Stukeleys in Hunts, 
wliii h are on the great Clunch-clay, (Rep. i. 113) covered 
locally with alluvial clay, flints, small chalk holders, &c.: 
and 1 have passed very near to Ridlington, in Rutland, on 
its S and on its E sides, ami the same must be situatedj on 
' or near to the Norlhatuplon Sandstone, (Hep. i. 114): and 
not unlikely, has alluvial chalky Clay ])ate!ios, such as 1 
have noticed in many places in and near Dcrlmhire, Rep.i, 
.‘lOS, and of which I saw .several instances between Leicester 
ami I ■ pginghaiii. It is greatly to be lamented, that Mr. T's 
work abounds with err(>rs, wherever be attempts to speak 
of the facts of the British strata, beyond his own personal 
observatirms, and neighbourhood, in the west of England. 

1. 22, Mr. 'fownsend has given J.—J In the preface to 
the work here cpioted, Mr. T. acknowledges, being unac* 
«|uainted with the succession or manner of tracing the strata, 
until he learned l/te same from M . tP'itliam Smith, iu 
18Q I, bourne acquainted in June 17^9, I have 

been md),' v;^« before ^en >had completed his Map of 
this part of the* couii^, 'aiwl had very freel)("^hown the 
same, and communi^cd his facts to great of per¬ 

sons^ during the six or seven preceding ye^, n|p. 111, 
and ,P. M. xxXv. » 114 N ; in various parts of his work 
Mr. T. refers to Mr. Smith, (sometimes rather erroneously 
i^iih legard to Faults,. I believe) and here at least, Mr. B. 

might 
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P.2j9]mi^ht have introduced his name, as hinted in my IstLetter, 
vol. ;<Iii, p. 5S, as well as noticed the laudable ejideavours 
towards ascertaining the order and iitichu ^^es the strata^ 

by your able correspondent Mr. David Mushet, P. M. vol. 
xl. p. 50, and even by the Rev. Mr. Mitchell, Rep. i. 
109 N. and P. M. xxxvii. p. 1/5 N, and xxxix. p. 94 N. 
In one point of view, we have all reason to be thankful to 
Mr. B, that our Names have not been coupled M’ith such 
very erroneous statements, as are made in the ibllowing 
pages, and at p. 283, by Mr. B, as to the “ strata containing 
Coal’^ (beneath tlie Lias and upper Red Marl) being only 700 
yards beneath London !, and not deeper at Woburn, than 
some of the Newcastle Cmil-pits ! !. . Sec the article Co/i/ 
in Dr. Rees’s tiyclopiedia, written in 1805, where this sub-“ 
ject has been considered. 

2G2, I, 9, their known limits*.—Here, and at page 284, is 
IIS bold an attempt to sot up wild theory against just in¬ 
ferences, from undeniable and unvarying facts, respecting 
England at least, as ever was made:—all experienced Coal¬ 
miners know, that beams of Coal, oc other .y/ra/a, “never 
go out to the deep,” or never terminate in the direction of 
their dip ; except sometimes suddenly against a Jaull, and 
are then only thrown up or down, and are not “ cut ofl’,”^ 
incomprehensihly, see a note on this siibject in iuy 2d Let¬ 
ter, vol. xlii. p. l(>5. In one page we are recommended 
to expend the national Treasures, in search of objects, whieii 
in the next wc are told do not exist,—perhaps a .sly hit was 
here intended, at, sevcial wise ministerial expenditures, 
witliin the last 20 ycais. 

2G3, 1. 8, strata under ehalk —* In one sense, this is un¬ 
doubtedly true, of English Fullers’ Earth, ^pwing to the 
Chalk Ijcing almost at tlie top of our Series, b'ut not in that 
here intended, in aliiiding to Mie Surry and Bedfordshire 
Fullers’ Earth, because Red Pvlarl produces a sort of thi.s 
Earth, ill different placc.s, as at Brathwell, Rep. i. 4G5, and 
P.M. xxxix. p. 105, neal Nottingham, &c. The neigltbour- 
hood of Bath also produces this Eaith, if 1 mistake not, &c. 

L 24, with fossil woodf.—I* Xhe wood and.fUiimal re¬ 
mains here alluded to, I think, iu tbO;$Mia:ified 

blue Clay of Mighgate, but 

the l^rge animal Bones werei^||^Kp>aUuviiitn upoti this clay^ 
see.^at Notes on pages IG, 181^:258, 

264,1. found east of it*.—* QuorV, see inv.i&t IjiOtter, 
xlii. ^7. * A 

2G5,1. 22, e^pmision of the Except tlie, large 

Wliiu-dyke across u very high, part of these Mopf^^ .where 

Coal— 
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{P. 205] Coal^^meamfes occupy the surface^ mentioned in m\ 
Note on j)d(;e 108^ and numerous larfi;e blocks of Basalt 
scattered pretty {generally in the alluvium (derived probably, 
iiom the nuns of the eastern end of this ]>vkc, in the8ea), 
there seem no facts to show the existence of Basalt wider this 
dull tcifi'ov the Alum Shale extends deepei than a boi mg could 
be made on theUoast near Midgrave-Castlcy (Mr. B. p. 206, 
and my Note thereon) and to the northvai<l, to which the 
inca^mes arc rising, and Red Mail and Gjpsuin appear, near 
the mouth of the 'I'ces; these I have formeily supposed to be 
separated by a great fault ? P. M. xxxix. p. 95, and toward' 
the bottom of the note in p. .96', have suggested, other 
rjuenes respoetiug this lied Marl, one of which, appears to 
me ot grater impditance, since reading an aredtplt of the 
stiatain Gothland, in Dr. Thomson*^ Travels w.Sweden; 
where,, ev'idently, I think, the Danby-Duie Coal-fieidoceurs, 
(and not that ot Newcastle, as is there said) N of Hessing* 
boi^: the Coal-held near Boulogne, desciibed in the 2d 
Kdit. of Williamses Miu. King. ii. p. 335, is with difficulty 
referred to the Dauby>Dale, or to any other of our Coal¬ 
fields, from the paiticulars there given; it seenu however 
to occur in the eastern end of 6ui great south-eastern de- 
nudatimi, -(P. M. xxxv. p. liiQ) below the chalk, but how 
far ^ It*IS extremely inteusting to know, mote accurately : 
perhaps* some of yoin* R^adeis can supply more pwUculars 
ot this pait of the Fictich Coast, and of the southern part 
of tsweilen, &,c. Do not i/iese Coal-nieasiues also appear 
across the noitherii extiemity of Jutland, north of the Vi- 
boi^ district ? Do they not occur on the noith-easteru side 
of Bornholm island, in the Baltic > Do not lifted and de- 
' undated parts of these Cua] strata appear at Rebburg on 
the NWf and Dsterwald on the SE of Hanover } and again 
nearAix-la»Chapelle mul iieai Liege? see M. De Luc^s Geo. 
Trav. ill France, &c. i. pp. 342, 34.5, SjS5, 366, and 
260; Kirwan^'a Cxeo. Ess. p. 305, and Parkinson's On^ic 
Bern, i, 181. *1 haug meutiewted^ M. x^axix. p. iwN, 
Uie fmi>babifit)r,'t^^lrai^ thin seams ofOoal, belou^g to 
tl# fl(^, in the melfo on tha uon^ side 

Charles a^Cooi-master 

me, 1800, 

to Ashdown Paelt, I flilfe aeK, to 
bore Thomat BflIS d, 

they pas'Wd.pmi^ nwe 
ihhi Cn«^p)1ld6b prc4>ably tlierefore to this 

$0 may the Coal In* Portland 
iakpulr ndiich *1 haim noCmen, t 
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1*. 260, 1. 7} stone on the summit *.—* There are several sum- 
mi c$ to this extensive hilly tract, the southern and many of 
the highest of these summits, are occupied by the oalite 
Limestone of New Malton, as describe in your xxxixth 
sot. p. 1)8, and the others northward, by Coal-measures 
of Daubv-Dale, (P. M. Xxxix. p. 100) or the Alum Shale 
iroin under them, probably answering to the Clunch Clay, 
Rep. i. 1 IS, and P. M. xxxix. p. 100 N j and the same strata 
nowhere appear in Derbyshire, nor is it at all likely that they 
do M) in Wh:urfdale, or other parts of the west Riding of 
Yorkshire. 

1. 17, fifteen miles in breadth f.—t This is rather an in- 
cuiTeot de-<cription: the Alum .Shale ^rst rises on the Shore, 
SE of Stowbrow, at first rajjidly, did then very easily, pur- ' 
‘ sues the Coast NW (with local coverk^ of Red Alluvial 
Clay and Pa^alt Holders, London Chms, Flints, &c. See.) 
turning some distance up each valley, before the Coal- 
measures over it, all the waj to Saitbuni, a distance 
of 28 Aides; from lienee the edge of the Ahim Shale turns 
SW to near Wliorltoii and Osmotherly, a distance of 25 
Miles iuorc (making a length of 53 Miles, beset with Ahim 
Woiks, ancient or nnjdcrn), the Shale turning up the valley* 
as Itefore, wcie file Coal-measures close over it: Barnaby**'^ 
Mo<jr NW of fiisborough, is also a large detached hum¬ 
mock <if the Shale, I believe, but the breadth is nowhere 
considerable, ot smfiicc made bji' the Alum Shale, before tlte 
Coal-meaMiics coscr it:—uiKpiestionably it imderlics the { 
whole of them. 

I'he Coal-field E and SE of Thir*.k, has- certainly the 
same measuies, I think, as Danby-Dalc, and ther^oie the 
edge of the Alum Shale may be expected ^aecompany it 
on the west, in proceeding SW and S from Cnmotherly, and 
if it cannot be .so traced ? the great fault which I have sup¬ 
posed to make an angle somewhere near Ainderby-Steeple, , 
P. M. XXXIX. p. 95, may account, why, an crossing a nearly 
flat country partly co5^re(l by alluvlunr, I believe, flrdm the 
A’um-Shalc (or Cfimeh Clay ?) at Osmotherly, to Learning 
(menti(^ed iti my 1st vcd. xlii. p* 54|L vte see no 

strata, pcRiaps, until th* Mai^ UMaAilMiK'ydllow 
Limb Rocks is $!eache<i, 
thAfl^ddle of die Seiies in 

l»|iy whose knowledge d and 

oth^lwho woidt take the pailM^ 1^ 1tgi>4i|>pl(i&atiQU 
hereto (as I have done and in 1 17), 

and dthers also, whose ^bit is no 

law M regtdarity in 8«Sii MMNi W'li slight 

Vol, 43, No. 192. wrfprii 1814, * R Itnow- 
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[P,266] knowledge of its facts, will doubtless continue to "icry out 
against these ^‘imaginary faults’* of mine.—Thcv must he 
indulged herein, and w'e will continue our observations, until, 
as 1 hope, the (xcological facts and stuictiue of all England, 
are far better kiifmai than at present. 

1. 25, by ascemling the ravines f.—jThe practical Men 
employed on this boreing, knew belter } they had invariably 
seen, as they ascended the valleys, higher and higher beds 
of theii Ahim Shale, then the Doggers, then Gritstone and 
Shale strata, A'c. belonging to the Coal-measures, each 
crossing in auccesiion and being lost in the beds of the 
Drooks, instead of the stone there, rUing “ from under tnc 
aluminous schist/* which Mr. B. here tells them of! 

Since Mr. %ork was published, and the above was 
written, it aunears that he has again h availed across ihh 
districtf andlmide some stay at Whitby, and I cannot avoid 
remarking here, that » part of Mr. IVs liiiie on this occa¬ 
sion, might have been more profitably spent, whether we 
regard his own reputation as an obsci ver anrl writer, or the 
interests of ^-cicnce, in revising, “ by a calm investigation of 
, facts,” and correcting, the completely erroneous description 
(as I know from an actual Survey of pait of them), that he 
has here published, of the structure of these eastern Moorland 
Hills, (see P. M. xxxix. p. .07), than it was in addressing to 
)ou, his very ill-timed Letter, (P. M. xlii. p. 121), dated 
WTiitby, July 15, 181.*!,” replying rather vauntingly, to a 
Letter of mine, that was not written until the day after this 
date, or published until the .31st of July!. 

Mr. B. owes it, J think, to the practical Men, whose 
judgement or something else, he seems to have arraigned, 
merely on the authority of his Hypothesis of the expan¬ 
sion of Basalt” beneath (^j. 265), tor making an expensive 
lareing on the shore, in search of what (according to Mr. 
B'a Hypothesis) they might “ by ascending the ravines” in 
the ncighlvourhood, have evidently seen, without further 
tcouble or expense, that he should revise and corretit hb 
north-eastern Yorkshire observations, thus erroneously made 
and published lo the world. 4 

If coal 4 to8 inchesThis is Hood Coaly thick 
ifpoftigh in some ‘ plum to be wrought, see my Note on 
p. 157* lu your xxxvth vol. p. 2p7, an accotmt of this 
Coal and the other strata, extracted from a one pub¬ 
lished by Mr^ Riehard Winter, will be found^^ith some 
conj«t|ure8 of mine thereon, made before I liad the oppor¬ 
tunity of examining this e<i|rious district. 

267,1. 8 and 10, coal strata terminfRct.--*t At the Great 

Derbyshire 
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P.207] Derbyshire Fault separating* them from Red Marl,.Rep, i. 
aiuf P. M. xxxix. p. 2i); hot the existence of which 
fault, Mr. R. questions at p. 212, see luy 2tl Letter, P. Nf. 
xiii. p. 105. 

1. H, but appear again J There are reasons to doubt 
the identity of these Goal-Helds, Rep. i. p. xiii. 

1. 12, They are cut off*'.—This nray perhaps be 
doubtedj see my Note on p. 67. 

1, 15, coarse, breccia and gravel ff.—tf Red Marl strata 
of considerable width, separate these Coal-fields, see my 
Note on p. 67. 

1. 20, red sand rdclt-tt.—tt Red Marl, see my 2d Letter, 
P. M. xiii. p. 103. 

208, 1. 4 and 5, surrounded by red sand rock By Red’ 
Marl, see Phil. Trans. 1811, and P. M. xxxix. p. 28. 

1. S, South Wales f.—f See p. 20.9, Phil. Trans. ISOSj 
^Vlll. Min. King. 2d Ed. ii. 291, and P. M.,xL p. 52.— 
How far is the gray greenish micaceous sandstone,*^ or 
Peniiard Rock, allied to the Basalt, greenstone, &e,, found 
Covering several other Coal-fields ? see my Notes on page 
28.1. ■ 

1. 22 and 23, primary and tri^nsition rock3|. —J Aii4 
probablv they join them, near Exeter, see my 1st Letted 
P. M. ilii. p. 57. 

2/0,1. 7 and 8, hid by the alluvial .soil P. M. xxxix,. 
p. 30 and-95. 

1. 21, Pontefract is built f.—f Rep. ii. 169, 

271 , 1. 7, Halifax*.—the .3d Crit Rock. 

1. 8, Huddersfield f.— f On or very near to the 4th Grit 
Rock, P, M. xxxix. p. 102. 

1» 8, .Sheffield J.—J On the 9th Grit Rock, Rep. i. 207, 
(Pond’s Colliery). ' 

272 , I. 6 and 7, immediately upon Lime*.—* I have never 
visited Pule Moss,” but have been near “ Stand Edge,” 
on the south-west, and have minutes of the strata per¬ 
forated by the Huddersfield Canal Tunnel, under th^||^Grand 
Ridge, from two or three Agents or Workmen. were 
employed in the Tunnel J^from which; I: undetal^d, that 
the eastern end of the TtuM toint 

hear the bottom of 
a pretty rapid eastern 

for^g^ supjdy of the. ^ 

Millie Grit is pcridlirat^," hai4i% 

the top of the Limestone Shale uodef 'i.^^ httt as 'the 
middte of the Tunnel ia'approach^> tho dip finishes, ibe 

’ ' * ^ ' R'2 - meBaurea 



260 Mr, Far<iy*s Notes on Mr, BakeivelVs Geology, 


[P.272] measures become flat, and then dip sli^tfhtly westward, 
I !iad goo<l rc-jisons to think these representations correct, 
because after the Canal has descended many Locks to 
Wright’s Mill, near the junction of the three Counties of 
York, Lancaster, and Chester, the vale of the Tame is 
(Iccpiy excavated in the L. Shale, extending thence S for 
2| Miles, in which local denudation, I have mentioned, 


Rep. i. 2i>6, that probably, the 1st Limestone is not far be¬ 
low tlic'surlace, in some parts. 

The flat-topped Ridge in the measures, or Siraia-Ridge, 
(Rep. i. 172 ), seen in this Tunnel, appears to range sOvith- 
castward under Goodgravc Edge, Woodliead, and Blakelow 
Stone, (where 1 believe the 1st Grit to liave a greater 
elevation, upon it, than any other spot of ground in Derby¬ 
shire, sec Kep. i. 5 and 21, and Mr. B. p. 2/8, and my 
Note thereon,) and to have occasioned the several local 
denudations of L, Shale, from near Padlield N, to within a 
Mile of Yorkshire, up both the Eden and the Lougden 
valleys, in the deepest excavations in which, I have also 
suggested the probability, of 1st Lime being near at hand. 
Rep. i. 236. 

I never before heard of the Dykes of Limestone,” men¬ 
tioned here by Mr. B. p. 272, and shall feel much obliged 
if he will mention more precisely, the places, the number, 
the directions, inclinations, thicknesses, and qualities of 
stone ?, in those Dykes, so uncommon in this part of our 
Island. 

1. 14, argillaceous Ironstone f. — f Rep. i. 232 ; in the 
draining of Mr. Joseph Gould’s Meadows at Pilsbiiry, near 
to the great Limestone Fault, and 4th Limestone Mountain, 
(Rep. i. 286, 232, and ii. 393, and vol. i. p. 232 Note), 
similarly ribbed spheroids, or lenses rather, were found, but 
composed of Shale Limestone, instead of Ironstone; for¬ 
merly they would have been called gigantic Nuts, but I hope 
these follies have sulhciently had their day. 

My Friend Mr. Lawson, of the New Mint, lately men¬ 
tioned to me, that while the Tunnel under Stand-Edge 
near Saddleworth, was driving, he saw there, numerous 
lenticular round nodules, one side of them more convex 
thgp the other, and haVing numerous concentric raised lines 
upon their surfaces almost os regular as if turned in a lathe; 
they were cajanous siz^, ftqin 2 to 12 inches diameter, and 
. he found them conrposed of calcareous Ironstone !. 

I. 24, intersect these beds|.—J Quere, see P, M. xxxix. 
p. 10^ and 100. 

P. 273, 
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P,273} 1* Ti TcJ siliceous sandstone*.—* Red Marl and its oc- 
casionly imbedded Gritstone^ see my 2d Letter, xlii. pi 103. 

I. 8 and 9, surrounded by this rock {.—-f Ry Red Marl, 
sec iny Note on p. 268. 

1. 10, in clay pits I.—| In alluvial red and brown Marl 
Pits, Rep. i. 4o6. 

1. 14, the red rock**.—** Gritstone imbedded in Red 
Marl, on which last (with very trifling exceptions, besides its 
imbedded gritstones), I travelled last summer from Shrews¬ 
bury to Bolton, on the N of Lancaster, as mentioned in my 
Lst Letter, v. xlii. p. 53—so far arc the “ shale (or shivers),*^ 
and the “ Millstone Grit” of Whitehurst, and a “ district of 
millstone grit and shale,from being real, which are shown in 
a Map, and mentioned in your xxxviiith vol. pages 274) and; 
275, or the incumbent “ rock or shale which forms the' 
basis of the district,” p. 276, &c.—See also my Queries 
thereon at p. 237, which have not been noticed, that I am 
aware of. 

1. 2.3, at Castictonff.—tt See my 2d Letter, vol. xlii. 
p. 113, and my Note on p. 48. 

274 , 1 . 1, the red sandstone of Chester*.—* Red Marl (and 
its imbedded Grit, Gypsum, Rock Salt, &c.), Rep. i. 1471 
and no notice is taken here, of the intervening Limestone 
Shale, 1st Grit and Coal-meiisnres, shown in my Map, p. 9/" 
of Rep. i. p, 172 : unless, in the new terms of Mr. B. they 
arc all ^’sandstone,” see my 2d Letter vol. xlii. p. 103. 

1. 4, limestone in Flintshire f.—f The improbable idea 
of some common Miners in Derbyshire, which I have often 
heard, and as is mentioned by Mr. B. at j). 220, that the 
individual Mineral Veins of Derbyshire, extend into North 
Wales, is not suflicient, or anything else which 1 have met 
with in Mr. B’s work, to show the Limestone Rocks of tHfcse 
two distant Mining districts, to be the same. In ydur xxxixth 
vol. p. 427 , I have suggested, that the Limestone Rocks 
underlieing Coal-measures in North and in South Wales, 
arc the same, and I can now add, that I believe the same 
can be traced nearly through all the intemiediate Country 
(as the upper of three Limestone Rocks, s^en h^gr Ludlow, 
as mentioned, in nw 1st Letter, vol. xlii. ^hich 1 

wish to name the ‘‘ Halkin” Rock^, with some'Tdc^ inter¬ 
ruptions from Denudatibnsi Faults, and (^avel col^erings, 
an^ ]^he same into and acrbss^Uglesea, proceeding south- 
vvestiward. 

[To be continued.] ' ‘ 
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LIV. Fact.'i mul Ol'servalion'i towards a History of' the Com¬ 
binations of' the yollnv Oxide of lAiud u ith the Nitric aint 

Nitrous Acids. By M. CHEVKiiUL *. 

1. M . PuoiJsT having observed tljat tlie octahedral nitrate 
of !ea<i, when boiled \vitli lamina; of this metal, was converted 
into a \;ellow leafy ‘•alt, concluded that the lead was oxidated at 
the expense of the litharge, the base of the ociahedral nitrate, 
jiiid tliat consequently there was one oxide nunc ai the miuiniuni 
than the latter. Mr. TiiornRon, in a work up .o Lead, resumed 
the examination of the yeiiovv salt dc.serii)ed by M. Prou i: he 
was led by his experiments to regard it as a salt \^hicli diiVert d 
from tl)e octahedral nitrate only by an escchs of ha-.e. In his 
System of ChcniLtry, Mr. Thomson renouneod this (;pini(;?j for 
that of M. Proust; but at the sgmc time he ob'crved that the 
quantity of oxygen in the oxide at the minimum differed very 
little from that of the litharge. He has not besides added an) 
new fact, in order to prove the existence of a new oxide of lead. 

2. At a time when the imagination and experience of che- 
'mists carefully examined the laws which preside over the com- 
bination of bodies, 1 liavc been surprised at the very little atten- 
.tion paid to a salt wliich might contain a new oxirle, and raise to 
kfour the number of the oxides of a single metal. This considera¬ 
tion induced me to resolve the following questions: 

, Is there an oxide of lead less oxidated than litliargc ? If this 
oxide exists, what is the quantity of oxygen which it contains ? 
anil in what ratio is this quantity with that which constitutes the 
yellow, the red, and the puce-coloured oxides of lead ? 

3. The first inquiry which occupied my attention, was the 
analysis of the octahedral nitrate of lead; for 1 could not deter¬ 
mine the proportion of oxygen which the lead absorbs in order 
for its solution in the nitrate, except by being perfectly ac¬ 
quainted with the proportions of the elements of this salt, since 
they furnished to the metal the oxygen which it required. I 
took octahedral nitrate, which had been crystallized) twice washed 
it with water, and reduced it to powder. I dried it by exposing 
it for several days to the suti, and afterwards heated it on paper. 
This nitrate was divided into severa? quantities scrupulously 

! vreigked, in <H^^der ^ be used in the variems experiments about 
•to detmM,.'. . . * 

4. I put five gr'^inmes of filtrate into a plating crucil)Ie 
■V^eighing one oviiice fouy^aibms and 43 grains.'^ I exposed 
it to a graduated heat, in order to redtice the salt to ii^nasc, and 
withdrew tlie ‘crucible from the fire when no more nitrous va¬ 
pours w'eue extricated. I weighed it, and heated it once more red 

* Annates Uu Museum d'Hlst. Nat, ann. x. p. 189. 

hot 
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hot in order to discover if all tlie acid had been voiatili/ed. When 
I perceived that there was no more diminution of weight, I found 
it iiecessaiy to put into the basin of the h.dance, in which the 
criiciblc was, 1*65 gr. in order to restore the equilibrium. This 
weight representing that of the acid contained in five-grammes 
of nitrate, it follows that this salt is formed of 

Acid. 33 100 

, Oxide. f37 203 

A result which diflei-s very little from that of M. Berzelius. Thi^i 
excellent ehennst fomid 

Acid. 32-7770 

Oxide. ()7-;2225 

5. Before eommeneing the cxaniination of the yellow salt, I 

ivishcd to l\n!>w the action of the oxide of lead on the nitrate* 
I heated in boiling water equal weights of these two substanc^, 
and filtered the li<iuor in a flask while still warm. When the latter 
was full 1 closed it up, in order th-at the liquor might not come 
in contact vi-ith the carbonic acid of the atmosphere. 
cooling, crystals of nitrate of lead w-erc deposited in scales 
This salt has a slight saccharine and astringent taste: it cryst 
lizes in scales or small needles. It is not acid. W’hen Ave p^ 
a stream of carbonic acid into its solution, wo reduce it to octaMi 
dral nitrate, and to carbonate. Two hundred parts of nitrs| 
heated in a platina crucible lost 3.9*72. Previous to dccomposl; 
this salt, I ascertained that no more water was extricated whi 
heated in a close and very long glass tube. I'lie nitrate is there^ 
fore formed of Acid.... 19-36 100 

Oxide. 80-14 403 

This analysis confirms tlic law lal<l down by Dr, Wollaston for 
the combiiuition of the elements of salts, for in the nitrate of 
lead we find that the (quantity of the base is doubfo thftt nd^h 
is contained in the acid nitrate. " 

6. The nitrate of lead differs so much from the ycUowr&alt in' 
respect of its physical properties, Jtliat it was impossible td re«a^ 
them as identical, and to .adopt the same opinion with^M^ 
Thomson; end what confirms the difference which existed be* 
tween these tvs'o salts, is, that bitving prepared a little yellow salt^ 
1 found that it sent forth nitrous acid gas with nitrio 'aotds 
whereas tlie nitrate did not e^.t any. • Fi^nliHhis 

of opinion with M. Proust there wm mi odtidi moreM^t 

the mipinmin than litharge; . '^ ,. <- 

7> |i|j 9 rdcr to determine ]q%Atity of Oxygen ip this €f9U4e, 
I putifFfoa matrass 350 grammes of wate|V fourof 
acid nitrate, and six grammes of lead cut in spiAll^ pieces* I 
boiled-the whole, and took care to pour« into 

I shall call this salt nitrate of lead, and the octahedral nitrate, ncidntYT-a^e, 

R 4 matrass 
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matrass as evaporation took place. The lifjiior graduaily became 
of a fine yellow, ami after two hours boilin;» tlie colour was at its 
maxiinuni of intensity: .suhseqnciitly it gradually diminished, 
and ended by entirely disap})earijig. Tijcro was deposited in tiic 
covirse of the o])erivliou a white substance which resembled hy¬ 
drate or larhonale of lead. After twelve hours boiling, the ni¬ 
trate apparently having no mere action on the metal, I decanted 
the liquor hastily into a vessel, which I shut carefully : the lead 
when dried, weiglied 0*0 gramme: there was therefore .")*4 gr. 
of lead dissolverl by 4 gr. of nitrate. This result is wlrlcly dif¬ 
ferent from Mr. Thomson’s, who .says that 100 grains i>i nbrato 
can dissolve only 44^grains t)f lead. 

8. It was easy to determine the ]>roportion of the elements of 
oxide of lead at the mijiiimnn, .since we knew the quaiititv of nu’tal 
which had been dissoKerl by the acid nitrate. Ibit two considera¬ 
tions prevented me from attempting it: in the first place, the 
yellow colour va IucIi the nitrate had as.sumcd in dissolving the 
lead was certainly owing to the solution of this metal; but this 
colour having disappeared, was it not probable that the oxygen 
, of the atmosphere was the cause of thij discf)loration ? In the 
second place, the wlnte matter whicli was depo.sitcd did it not 
.' proceed from the absorption of the oxjgen or the carbonic acid 
jfrom the air ? In order to appreciate the influence of external 
‘^ents, I repeated the experiment in the apparatus about to be 
' deiteribed. In a matrass similar to that which had served for 
the experiment above mentioned, I put water boiled with four 
grammes of acid nitrate and six grammes of lead. 1 adapted to 
the matriiss tw'o glass tubes, one in the form of S, destined to 
replace the water which should be evaporated ; the other doubly 
bent, which fitted into the upper jjart of a bell-glass filled with 
air. I had put into this bell-glass, which rested in a lime-bath, 
a glass cotituining a mixture of iron atid moistened sulphur. In 
three daj's the oxygen of the air of the vessels having appeared 
to be absorbed as well as the carbonic acid, 1 lightc(l a fire un¬ 
der the apparatus, and the ebullition of the liquid was kept up 
fourteen hours w'ithout interruption. When the water began to 
boil it became yellow: the colour fell away in two kourSf and 
finally disappeared. There was also, as in the foregoing experi¬ 
ment, a prec^italion of a white substance. It was evident from 
this, that the ox^en and the carbonic acid of the atmosphere 
were not the cause of these phamomena. When the (^oration 
was ended, I allowed the^liquoir to-rest, and decanted it.m|a flask 
which was made quite close. I pa.sscd water into thh inatrass, 
in order to detach the white matter from it,' as well as the lead 
which had not been dissolved. 

The latter when washed and well dried weighed six deci¬ 
grammes. 
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grammes. The white powder wus treated with weak nitric 
acid, il was dissolved without eft’ervescence with the exception of 
a black powder Aveigiiiug two centigramme*, which was iiotlung 
but sulpliuret of lead. As this sulphuret formed part of the leiid 
employed in the experiment, it is evident that it must be united 
to that which hatl not been dissolved: consequently the four 
grammes of nitrate had dissolved .')‘.'38 gr. of metal. As the 
hides of the matrass were opa(pie, 1 \vashcd them with weak 
nitric acid, and added the washings to the solution of the. 
•ivldte mutter: notwithstanding this washing they were always 
opaque. Finally, by inspecting them more closely, I ascertained 
tliat the glas.s had been corroded ; and after evaporating the ni¬ 
tric vsolution to dryness, and taking up the residue by water, I ’ 
obtained five centigrammes of silex. The part soluble in the 
water of the residue was nitrate of lead, which contained 47 cen¬ 
tigrammes of yeliovv oxide: the white matter was thcreioie 
f(»rmod of sUcx and hydrate of lead, retaining perhaps a little 
acid. 

I). The .solution of acid nitrate of lead which was boiled over lead, 
and which had been decanted in a flask, deposited, after eleven 
hours, crystals in .silky needles united into stars. They weiglicd 
.‘>'9.) gr. after being dried. The liquor in which they were,, 
formed, eoiiecutrutcd without the contact of the air, gave at sc- , 
veral times 2*71 gr. of crystals similar to tlic foregoing. Thef64 
remained a mother water containing a little of this salt as well' 
as of nitrite of jiotash ; for the .sulphuric acid made it emit a 
nitrous vapour, and the muriate ol’ platiiia made an ahundaut 
precipitate in it of triple salt of potash. I separated almost the 
whole alkaline uitiite from the .salt of lead bv means of alcohol. 
This result strongly confirms the decomposition of tlie glass ol)- 
.served a})ove, and .seems to demonstrate that the 47 ceiiti- 
graniine.s of oxide contained in the while matter had been pre¬ 
cipitated from the .solution of the nitrate by the alkali of the 
glass which was di'ssolved. 

10. To resume the facts of this experiment, and draw the 
consequence wliich must follow upon the hypothesb of an oxide 
more at the minimum than litharge, 5‘38 gr. of lead were dis- 
.s(»lved by 4 gr. of acid nitrate of lead which contuiied 2*68 gr. 
of litharge; but as there was Q*47 gr. of the latter precipitated, it 
is evident that the lead was not oxidated but at the expense-of 
2'21 gr. of litharge. Hence it follows, that by adding this 
quantit^^ko tlic 5‘38 gr. of lead dissolved, it is easy to ascertain 
the comjSdlition of the oxide at the minimum, since we know 
that 2‘21 gr.of iithiirge contain 0*158 gr. of oxygen and 2*052 
of lead. We find according to these data that lOO,parts of lead 
ought to absorb 2-125 gr. of oxygen. 


11, The 
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11. The snijvll quantity of nx\\;eM wliioh the lead seemed to 
abwb ill order to l)C oxidated at riie niiuiinuni, and the reflec¬ 
tion that this quajilily did not idllow any relation with the 
hnov'in oxidation^ of this mood, h. jjan to create doubts in tnv 
mind a-^ t<i the exisU-iuo e>l ini oxide inpre at the inininnim than 
lithar.r'jmd incline me to think toal it was not improhal.de that 
the lead was <>;dd:iled at the e\)jeii«>e of the nitric acid of the 
nitrate; that eonscipM ally t!a'‘ s.:lt oht-jined from this operiition 
was Olds II nitrite with a base of litharge; and that the nitrous 
acid cxtrieiitod fvimi chts salt by the ijfric acid (6) was merely 
separated from it, as wlien wc ja.nr nitric acid OA'cr an aikrdine 
nitrile. What sujqarrtcd this fipii.ioM was ; 1st, the nitrite of 
potash which I found in the mother waicr'of llse salt (0); 2dlv, 
th<- hthargv" anti tlu' nitrons raid which this salt constantly 
yielded, whether I decomposed it ])y h.eat, treated it with acetic 
acid, or with carbonate of potash. It is tritc that it maybe ob¬ 
jected tliat in these dccomjnrsiruins the oxide at tlie miuiiiium 
is re-i>xygenated in th-c ojicration at, the expense of the nitric, acid 
wbicli it converted inio nitrous acid; but what weakened this 
objection was the observation I made of the non-action of the 
oxyi^en gas upon the sohitiou of the salt. At first it seemed pro¬ 
bable that, by bfiiling the lead wiih the acid nitrate, this metal 
only torik from the nitric acid the quantity of oxygen which forms 
'tlie difiercnce l etwccii this acid and the nitrous acid : but the 

gr. of lead having to absoib 0*4ld2(i of oxygen in order to be 
converted inti) litbaige, wlid-iitthe nitric acid of the nitrate could 
only yield O'15 “>7201 in order to be converted into nitrous acid, 
1 concluded that there mu't have been a decoir.jmsition of water, 
or rather that a portion of nitrous acid was it,>elf decomposed. 
'I’nis consideration induced me to make the following experi¬ 
ment, ill order to collect the gas wliich might have been dis¬ 
charged. 

12. I put into a matrass the same quantities of Ica'd, acid 
nitrate, and water, which 1 had employed in the foregoing experi¬ 
ments. I adapted to it a tube doubly curved, tiie vcrtijial 
branches of whicli w'ere very much elongated. One of tlicse 
branches, tvhjch entered the upper part of a bell-glass 15 lines in 
diameter, resehibled a funnel. Vi'lien the apparatus was well 
luted, the water of the bell-glass was three lines below the ctlge 
of the ftiimel. According to this arrangement, it was easy to see 
if there wUs any production of gas. I had given a great lengfcli to 
the vertical branches of tho ’tttHd, iif order that there idiou'd be 
the least possible quarttily of water to be volatilizedand I had 
widened the branch which communicated'into the bell-glass, in 
order that all the water which was evaporated might be collected 
iu the tube, luid not mix with that in the bell-glass. 1 made a 

fire 




nrc \indtT the iisatrii.ss, and took care during the whole o{}€;i'a- 
4 ion to keep up a boiling heat only, liy these mean$i there was 
but very little water to be vaporized. TI i experiment 
at seven in the morning; at eight the water v. ius iioiliug. The 
;iir in the bell-glass was dilated. At nine tiie liquor was ©► a 
line yellow. At half past ten red nUroiis tmpQur was formed in 
the tube, and it angniented gravlually. When it reached thft 
bell-glass absorption took place, and a piece of turnsole paper 
which I introduced into it was strongly retkieiied. At eiglit iii 
the evening the operation was stopped; it was evident that the 
air ol’ the apparatus had I'ceu reduced into azotic- gas, and that 
there had been a little nitric aci-.l condensed in the lube. This 


experiment puts it bcyoix' doubt, that it is not at the expense of 
the oxygen of the litharge that the lead is oxidated, but rather 
at the expense of that of the nii .ic acid; in llie second place, that 
the nitric acid is reduced by the lead into nitrous acid, which 
remains in combination with tlic oxides, and into nitrous gas 
which is liberated. 1 am ignoratit if the decomposition goes so 
far as to give out az4)tic gas. 

13. This decomposition of the'nitric acid fixed to one base is 
certainly very remarkable; and if actual experiments had not 
proved it, I could not have thought it possible- The acid nitrate 
t)f lead is not the only salt of its kind which is susceptible of- 
being changed into nitrite; for, if we boil a solution of nitrate ^ 
[)otas!i over sjoall pieces of lead, and if we concentrate the li¬ 
quor so as that the greatest part of the nitrate is crystallized ' 
upon cooling,“ we find in the mother water plonty of niijite of 
potash, which eiuits the red va])our wlien wc mix snlj)iiuric acid 
with it. This mother wa'.er contains merely mi atom of lead, 
which sulphuretted hydrogen 'k-monstrafe'.. In this experiment, 
it is to all appearance the ali'.nity of lead for oxygert and for 
water, which determines the <leconi])ositiou of the nitric arid, 
while in tlie former it is the atHuity of lead for oxygen and for 
the nitrous acid. 


Id. I have said above, that wlicn ive boiled over lead the solution 
of the acid nitrate of this metal, the li(|Uor took a yellow colour, 
which ended by entirely disappearing. If \«i stop the operation 
when the colour Is pretty deep, we obtain, upon cooling, yellow 
leafy crystals: the liquor from,which they are deposited .yields,- 
when concentrated amkcoolwl, trvstals of the; same Hind, if-tjie 
^iolution of dhe nitrate has tiq|'boiled tOQ> long qvfr, the lead. 
This siit is the same with tl^idescribod b^‘JVIess|:s, Proust and 
Thomson, but it diflfers consid«srably .^m that which 1 detained 
from the ^iree’ experiments winch I have me^ioned l mi fact, 
tlic latter does not colour the water which holdsdt in solution; 

' instead 
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instead of beini;- prccipitateil in yellow scales, it takes the form 
€)f pale-red needles wiiicdi unite in stars. As this salt is only 
formed after the yellow suit, and w'ith a greater quantity of lead 
than that whic-h sci-ved to form the latter, it is evident that it 
ought to eontain more base, and that it ought to be regarded as 
a subnitrite. J^efore explaining the properties of these two salts, 
1 shall premise that it is very difiicult (perhajis even impossible) 
to obtain perfectly pure nitrite by M. Proust's process : in fact, 
if we have not boiled the acid nitrate long enough over the lead, 
the nitrite may contain nitrjtte. Pinally, if the ebullition has 
been too long, the nitrite retains some subnitrite, as apj)»..'!rs 
from its colour verging towards red. The best process for pre¬ 
paring the nitrite consi ,t; in passing a current of carbonic acid 
into the solution of subnitrite, aiid in evaporating the liquor se¬ 
parated from tlic earhonate of lead. Wc then obtain crystals of 
Tiitrife, which we must press hetween bibulous paper to dry them: 
aftcnvanls they must he exj)osed to the sun. Almost all my ex¬ 
periments were made with nitrite of lead })roducetI by the sub- 
nitrite. 

Examination of the Nitrite of Lead. 


15. It crystallizes in yellow leafy flakes. 

IG. It is not very soluble in cold water: besides, its solution 
has but a slightly astringent and saccharine taste. lOOgranmies 
of boiling water may dissolve about 9*'41 gr. 100 parts of water 
at 2'P of the centigrade thermometer, when mixed with 2 gr. of 
nitrite reduced into powder, dissolved i*2() gr. after being 24 hours 
in contact. When we make a solution in boiling water, and 
wlu'ii we cool it to 23the water retains more nitrite than it 
would have dissolved at the same temperature. 

These determinations are not rigorous, because, when wc dis¬ 
solve the nitrite in water, there is always a portion of it decom- 
pO')od by tile earhonate of ammonia contained in the distilled 
water. 

It {vppears to me, that when we ciy stallize several times the 
nitrite (coming from the snhnitritc) the first crystals obtained 
from it contain more base than those which are formed after¬ 
wards, mid that the .mother water of the \ itter was slightly acid. 
The first crystals were of a deeper yellow than the rest: they 
yielded when analysed one centieme of base more than the latter. 

17. The solution of nitrite is yellow, it brings back to blue 
turnsole paper which has been reddened by an acid : it does not 
perceptibly absorb oxygen gas, at least after a contact of three 
days ; when exposed to the air it is covered with a white pellicle 
of carbonate. 


18. The 
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18. The sulphuric acid precipitates sulphate from it, it li¬ 
berates a nitrous smell, but the red vapour is not very perceptible. 
It would seem that the latter remains in solution. 

19. The nitric acid and the acetic acid, which form with the 
oxide of lead salts very soluble, emit the nitrous vapour when 
we jiroject into these boiling acids the nitrite reduced into 
powder. 

20. The carbonic Jicid gas when passed into the solution of 
nitrite of lead precipitates from it a part of the oxide in the state 
of carbonate. There remain in the litpior oxide of lead, ni- 

•* trous acid in excess, aud carbonic acid. The carbonic gas which 
is not absorbed carries with it an atom of fiitrous acid. I shall 
return to this decomposition of the nitrite by the carbonic acid. 

21. The carbonate of potash decomposes it: there is a for¬ 
mation of nitrite of potash and carbonate of lead. 

22. When we heat it gently it becomes clammy, and ite co¬ 
lour is deeper. At a red heat it is reduced to pure oxide. The 
first portions of acid are extricated from it at the heat of boiling 
water. 

23. The solution of nitrite, when boiled with yellow oxide of 
lead, is converted into suhnitrite, but it re<juires a long time. 
When ebullition commences, the oxide, no matter how pulveru- u 
lent it is, becomes flaky and white, and seems to pass to the statft^ 
of hydrate. I am ignorant if it absorbs a little nitrous acid. 

Examination of the Sabnitrile. 

24. It is of a i>ale red, inclining to Ycllo^v. It crystallizes in 
Ksmall silky needles wiiiclj unite in stars. 

25. 100 grammes of boiling water dis'^olved three grammes of 
suhnitrite. 100 grammes of water at 23*^ of the centigrade 
thermometer dissolved about seven decigrammes of it after being 
24 hours in contact with it. 100 grammes of boiling water, sa¬ 
turated with subnitrite and cooled to 23®, retain nearly 1’09 gr, 
of salt. 

26. The carbonate of potash and the sulphuric, nitric, and 
acetic acids decompose it like the foregoing. 

27. The carbonic acid when passed into its solution forms an 
abundant precipitate of carbonate of lead. The liquor becomes 
yellow by losing the oxide, and it contains oxide of nitrous acid 
in excess and carbonic acid. 

28. The solution of subnitrite when poured into the nitrate dT 
copper precipitates from it a powder of a greenish blue, which is 
a combination of the hydrates of copper and lead. I ai^ ig¬ 
norant if the acid, w'hich I obtained from it by di$dnati<:m, was 
essential to it, or if it was occasioned by my not having v^ell 

washed 
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\yashcrl it: the former of these opinions is the most probaric. 
The nitrite of lead equally precipitates the nitrate of copper. 

29. The solution of subtiiliite forms with the niiuiato of gold 
a yellow flaky precipitate. If wlieli the precipitate is nearly all 
collected we filter the litjuor, it deposits metallic gold. I should 
almost he inclined to think this precipitate was u double iniiriatc 
containing abundance of base. 

1 I'm l,f conUnilfd.] 


LV. On ElecArkui PficRnomc7in ; and on the new Sulstah^,!*' 
called lode. By Mr. J. MuuRAy. 

^ SiiirVou Walden, Essex, April 12,1814. 

Sirs, —qome errata blend with niy paper which you did me the 
honour to insert in your last' lumiber. A.s the import suffers 
in some measure from this inadvertency, I must solicit the fa¬ 
vour of your making the necessary corrections subjoined. 

As there appears some o])sciirliy in that passage which com¬ 
mences observe,” &c. (page 177,) I request that it may stand 
as follows; viz. I observe not heat sufficient to affiect our most 
delicate thermo7Ji(if7S. T/inv, have I suffered 7netnHkhimiucR 
to he fused by the electric discharge on the back of the handy 
and ether ^c. inffimed. 

For “ two [)owers” read '^two powders y' and in the same 
line say “ rosin or sulphur.” 

Ill the second line succeeding, read or the ball.” In page 
170, for the paper as usual perforated” &e. read “ the paper 
was as usual perforated, awrf a circular portion of the China ink 
displaced from the balls, tvhilo an Indent” &c. 

In the same page, dele should before “ be framed anew” 
thereiny [with a spark taken through ?/, by means of a person 
uninsulaledy) a7id surely See. 

I must not be understood armed with hostility against the 
honoured names opposed ta ttie theory 1 advocate— 

“ Amicus Socrates, amicus Plato, sed magis atjiica 'Veritas.’' 

HI am wrong, I.shall not be ashamed 'o own my error, nor, 
1 trust, bqi found wanting in my ackiiowledgeinents for that iii- 
forniation which may set me right. It is by the collision of 
minds that truth is ftlicitcd; and this (Consideration should smooth 
those asperities which too often mingle-with the sentiments of 
the best of men. A reciprocity or mutual interchange of opi¬ 
nion is not too much to bope for. 

In re\'evting*to'the experiment made udth the blackmed ballsj 

1 desire 
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I desire to impress that it affords to mi/ mind a convincing proof, 
that the two ^flaids {called positive and negative) do not inier- 
fere with each other, on their pa<iSQge in opposite directionsj and 
this may be further elucidated by cnatinQ each side of the inter^ 
mediate card with mucilage (gtvml, for m this case no bur will 
be raisid, and two apeidures Jound. 

M. Walsh, in the penultiniate number of “ The Annals of 
IMiilosopln-^” states some interesting experiments on the eleciri-^ 
ciiij if paper. The attractive power which writing-paper, being 
well heated, aeciuires by friction with caoutchouc, (and as I find, 
also, with wheaten bread, &e.) is a circuinstaace which most 
electricians are aware of. So much is this adhesive pro])erty 
manifested, tliat j)aper thus treated will append to a wall for 
some minutes. Paper is a well known electric burnt paper, 
according to iny experiments, becomes a conducior of electricity ; 
but when converted, by coinbu.''tion, further, into white ash, it 
reverts to its former electric state. 

As every fact, though humiilc in itself, and iu'^idatcd, is' ne¬ 
cessary, before we report on the nature and jnoperties of a new 
substance, I shall deviate in this instance from any thing like a 
natural order or arrangement. 

lode, that most singular body, a correct estimate of which 
seems to baffle our best researches, appears to me to be “ gifted” 
W'itb a most inappropriate title, and the same objections militate 
against the term Iodine.—lodcgene is at once expressive of its 
generating a violet colour by heat. The term ga : most in- 
!ij)tly applies,—for at common tempiratiires it is not a perma¬ 
nently ilastic fluid ;—and if it sliould ultimately be pronounced 
to be a metal, then, according to the more modern acceptation 
of tlie nomeiiclatui e, its name w ill be hdiiim. 

In the external characters ot’ opacity and Insire, iode assimi¬ 
lates to a metal, and the circumstance of its forming a fulmi¬ 
nating compound with ammonia is allied to this opinion. The 
crystals of iode examined with « Ims present vmforihly rhom- 
boidal prisms. lode is much like o/e of it rid him, a specimen 
of whicli 1 have lately obtained, 

1 kept for some time a glais tube inclosing loile in a t^ncase, 
and on examining it found the tube broken, and tliat the iode 
had disappeared, not a truce of it could be ascertainedk 1 
moistened a slip of litmus paper with distilled wafer, and 
duceditinto the tin-envelope. ..^'hen it waSi with^wn, «£ew 
red spots.^ppeared on if; and ita.atti contact of diquid ammonia, 
the original colour was resitted ; there seeme^^ evidei^ sigiM 
of an acid. . * . ; ^ ^ 

When iode rises in vapour, its odjouf ia of 

chlorine. 
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By repeatedly exposing this substance in vapour, and the cry¬ 
stalline state, to the sunbeams, a deposit of a dew of a greemsh 
colour is effected j so that, though heat does not alter it, light 
produces from its chemical affections a most important change. 
Some of the hde 1 have now \vlth me in a tube hermetkally 
sealed, has been thus transmuted. 

By raising- a perpendiadar to the iode in the state of vapour, 
and placing this in the sunshine, a green shadow is projected. 

The violet vapour which rises on application of heat cannot 
be regarded as an emanation thrown off from the hde, and 
which dissolves the substance, and holds it suspended iher'dn, 
but rather the iode itself Jinehf dispersed and a^mminuteU; the 
alteration of the size of the nystalline particles, and the varia-^ 
tions of thefgures rf the groups, tend to the latter suppasition. 

Query? Is iode the metallic radicle of chlorine ? or of mu¬ 
riatic gas ? or a substance sui genci is, elaboraled in the vegetafle 
ccconomy ? 

I am, with much respect and many thanks. 
Gentlemen, 

Very obediently yours, 

J. Ml’RRa\. 

To Messrs. Nicholson and Tilloch. 


LVI. On Alcohol or Spirituous Liquors, and on the Changes 
which they undergo on being rectifed with alkaline, saline, 
earthy, and other Substances; to which is subjoined a simple 
Process for obtaining highly dephlegmated Spirits of IVine 
' without Injury to its constituent Principles. By M. Dubur, 
of Roue?i*. 

For upwards of two centuries, chemists have been proposing 
methods for freeing common spirits from a certain Cjuantity of 
water, malic acid, and other foreign bodies which they obstinately 
retain, in order to procure pure alcohol, or highly rectified spirits 
of wine.* It is now about a hundred years since Boerhitavc, 
Cartheuser, Stahl, and other chemists were occupied with this 
object, and since, by means of their iuiprovcments, tliis valuable 
fluid has been obtained freed from the heterogeneous substances 
which alter ita'prrjperties. Of all the old methods, that of Lemcry 
seems the b^^st: M consists in distilling in a vapour-bath spirits 
at ; 22 matrass with a vei-ylong neck, sunhoiuited 

Alcoliol^thus distilled marks in general from £18 to 40’degrees 
in the common hygrometer, (at the temperature ff^n 5*^ to 12*^ 

* Annala de Chimit, tume Ixxxvi. p'. 314. 

/. ' 
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centigrade): this liquor, when at such a degree of lightoess, is 
described by Baume as highly rectified spirit of wiiie> ** Its 
fdiysical and chemical jrroperties^ in addition to its levity, (j^nsiet 
in being perfectly diaphanous, very volatile, very inflammable, 
burning without smoke, having an agreeable smell, a hot taste, 
and it does not alter the a(]ueous tinctures of turnsole, or. of the 
petals of violets/’ 

Such are the characters which ought to distinguish every al¬ 
coholic extract of wine, cider, perry, rum, &c. when well recti- 
fu‘d, deprived of water, and of the malic acid which we meet 
with almost always in. weak spirituous liquors. 

We may, by means of salt or alkaline and earthy matters, bring 
alcoliol to a superior jjjegree of rectification, to the point of 
irarking 46 or more in the areometer : but it is clear that these^ 
substances act more or less on the elements of alcohol during di-» 
stiUation; for tlie liquor which results has new properties, since it 
acts dilTerently with the reagents from tlie spirit of wine obtained 
without intennerlium, .such .'is that prepared by Lemery’s process, 
which we shall henceforth call pure alcohol. 

Low'itz, Richter, and otlicr chemists successively suggested 
various substances, which have a great affinity for water, in order 
completely to dephleginate alcohol. In short, if the .substances 
mixed with spirit of wine, only take up the aqueous principle 
which it contained in excess before it attained its last stage of 
rectification, we may then conceive what immense advantages, 
by these processes, spirituous fluids might confer on tlie arts and 
commerce in general * j but the series of experiments about to 
be detailed will remove .all imcertainty on this head, and enable 
us ill fiiturc to ajipreciate the means hitherto employed in the 
rectification of alcohol. We shall show that every saline ad¬ 
mixture changes spirit of wine more or less, either by acting on its 
constituent principles, or by being dissolved, or even interpose^ 
in a state of minute division. 

The substance.s which have been alternately employed in these 
operations, or the dephkgmalion of spirit of wine, are; 1st, the 
two fixed alkalis; 2d, the mtiriate of lime; 3d, the muriate of 
potash; 4tli, quick-lime ; 5 th, calcined gypsum; 6th, s^^hate 
of soda, and latterly, acetate of potash fused aiatd radu^ Cq 
powder. « . 

In coiisequei^. I successively distilled pure spbdt of 

, 'V- S' 

* It woald be hij^ly usefiTI, as is eew^he c«8a<^I|h'iao8Cy(||f 
the sQiplmcic in particular (tbe liighest degree of c«ieeocratt<ti^|^hwt| i( 

U cauahJerbeiui; kiiown), if the tntuimmi of U;^tn|W or of al- 

^lol was also ^ed in an iavariuble manner: bpt id order to ayoidiirrors, 
the hygrometers ought to be graduated alike in evfry«oahti 7 /"’ \ 

Vol. 43. No. 192. April 1614, ' S * 38 to 
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S8 to 40 degrees) with these cliiTercnt salts, following precisely 
the processes pointed out. 

This alcohol, when rectified w-ith the alkali of tartar or of soda, 
either canstic or partly carbonated and very drj', acquires in tiuth 
throe or four degrees of lightness ; after this proof, its smell be¬ 
comes more subtile; but it loses its natural mellowness. Jt 
greens the aqueous tincture of the petals of the violet: in addi¬ 
tion it abundantly precipitates the water taken from wells charged 
with cttle.arcoi’is sulphate; effects which demonstrate that spirit of 
W'inc rectified over alkalis is altered in its elements, or recei'. cs in 
addition some heterogeneous principle. 

Pure alcohol rectified over the muriates of lime and potash 
slightly calcined, acijuires also levity, even more than with 
the alkalis, but the liquor jrroduced by it also contracts new pro¬ 
perties. These do not belong to gooti alcohol: tlrey give it a 
hot, bitter, pungent taste. It is easy to demonstrate the pi#- 
sence of the salts employed in this rectification, cither by am¬ 
monia, or by the nitrates of silver and mercury, &c. 

Qnick-Hine coarsely pulverized and mixed with pure alcohol, 
creates sufficient heat to permit a portion of the fluid to distil over 
without employing external heat: this first product gives cer¬ 
tain sign< of alkalinity, by acting sensibly on the aqueous juice 
of the black plum. The residue distilled in the vapour-hatli 
contracts more and more the pungent property, and instan¬ 
taneously becomes turbid on mixing with it common water satu¬ 
rated with carbonic acid: it is easy by putting the liquor in a 
lai’ge conical glass, to perceive at the bottom after it rests two 
days a remarkable ijuantity of carbonate of lime, &tc. 

Pure alcohol distilled over calcined gypsum also acquires light¬ 
ness, less however than with the four foregoing substances: the 
spirit of wine produced contracts a peculiarly disagreeable smell: 
besides, it renders turbid the infusion of flowers of red poppy, 
whereas pure alcohol heightens the colour of it: it likewise com¬ 
municates a shade of dead leaves to the tincture of violets,—pro¬ 
perties which inrlicate its alteration, or,the presence of a foreign 
body in the spirituous fluid. 

Glauber’s salts, or suljihate of soda calcined and deprived com¬ 
pletely of its water of crystallization, seemed an excellent inter¬ 
medium for dephlegmating alcohol without acting on its jele- 
mentary^ principles. 1 reflated tliis <^eration several times with 
.success, and^always obtained, by employing a part of this salt 
pulverized ^r two of liquid at 36, 37 and 33 degrees, a spirit 
of wine marking from 38 to 40 degrees, and which had idi the 
properties of that prepared without any intermedium; but not¬ 
withstanding its e^reeaSle smell, it held in solution a small quan- 
;tity of the saline substance employed in its distillation, for pure 

• * barytei. 



On Alcohol or spirituous Liquors, 275 

barytes occasioned in it a slight |jrecij)itate. It was also easy 
afterwards, by means of the bine vegetable colours, to discover ill 
it the presence of tlie alkali set free by tht* ^subtraction fof the 
sulphuric acid united to the ponderous earth. 

By a second rectification over the same calcined salt, we may 
have alcohol at 42 degrees, but vain will be the attempt to give it 
a higher degree of levity by other distillations : this liquor differs 
only from spirit of wine prepared without intermedium, in so far 
as it contains a slight quantity of sulphate of soda in solution. 

^ By the calckied 'Acetate of Potash, 

This method, which was lately suggested by an eminent che¬ 
mist of Paris, succeeds beyond every other; pure alcohol distil¬ 
led in the vapour-bath over this salt acquires more than 46 de¬ 
grees (at the temperature of 10 + 0 Reaumur); but having ex¬ 
amined tiiis liquor, I soon perceived that it was no longer spirit 
of wine: it differed from it, 1st, by having a very pungent 
stticll, something like the tincture of salt of tartar of the shops. 
2d, It had an acrid soapy and bitterish taste. 3d, It changed 
into green the aqueous tincture of the jx*tals of violets, &c. 

It is therefore very evident that the alcohol obtained by this 
process is a great levity, but the properties peculiar to this fluid 
remove it from tiie rank of pure spirit of wine, and make it a 
new liquid. 

From the above short detail, and the facts resulting from ex- 
periinints carefnlly made on pure alcohol from 38 to 40 degrees, 
extracted from the various mucoso-succ-harine substances which 
have undergone the spirituous f'erinentutiuii, it appears demon¬ 
strated that all the six saline substances above cited, have.’an ac¬ 
tion more or less direct, not only on the last portions of water 
which adhere very strongly to the alcohol, but also upon the con¬ 
stituent parts of this same fluid: hence we must conclude, that 
ail the^c intermedia do not exactly procure a P!»irit of wine de- 
plilegmated to tire muxMi, /'w, and preserving all the physical and 
chemical properties which ought to render it saleable and useful. 

It has also been [iropnsed to subtract the water from alcohol 
at 36 degrees, by distillmg it in the vapour-bath with a weak 
dose of sulphuric acid : for instance +ipth of its weights I Itave 
observed tiiat so long as spirit of wine does not exceed 38 de¬ 
grees, it preserves by this rectifleatioh the ]»operties wht<di cha¬ 
racterize it; but if we add a new portion of acid to Uie latter, 
the product then acquires, with its specific'lightn^^'a IragraQt 
odour slightly ethercated: this already announces 
in elementary principles of the spirituous fluid. . 

The common aJuni, of. commerce calcined, eonsidering the ^ 
great quantity of humidity which it loses during its exposure to Are, 

S 2 seems 
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seeing also very convenient for taking up the superabundant wa¬ 
ter in the cninpusitinn of alcohol: in consequence 1 added one 
part in powder to two of this liquor marking 36®. After two 
days, the whole was distilled in the vapr»nr-hath, and this spirit 
of wine then yielded 39 ’. It had a very agreeable taste, but I 
was much surprised at the new property which it had acquired: 
it reddened strongly the aqueous tinctures of tinnsole and flowers 
of violet. 1 then rectified a third time this last alcohol over varied 
proportions of calcincd .sulphate *(.'f alurnine, and obtained con¬ 
stantly notliir'g hut a liquor from 39 to 40 degrees. Hence I con¬ 
cluded tliat alum deprived of its water of ciystallization does aot 
take uf) the phlegm which i.s foreign to pure alcohol, without act¬ 
ing directly on its constituent principles; but ajweak portion of 
this .salt i.s also volatilized during the operations, and held in so¬ 
lution, or in a state of minute divi.sion, by the .spirituous fluids ; 
for iKJt o)ily does it rcdilen the blue vegetable colours, but it is 
also evidently disturbed by the water of barytes; effects which in¬ 
dicate the presence of alum in this alcolioi. 

I have also rectified alcohol at 39 degrees over gray calcined 
muriate of .soda : we know that this salt retain.s a great part of 
its weight in water of crystallization, and that a red heat long 
continued can remove it: it was in this state that I presented it to 
pure .spirit of wine, hoping to give it a superior degree of purity: 
but after .several rectifications and distillations in succession of 
these two substances in the va|>om-bath, the alcohol remained 
in its primitive state, and with all the properties which charac¬ 
terize it; which proves that the muriate of soda, even when de¬ 
prived of water, docs not act in any way iqjon the spirituous fluid 
at a strong degree:—only like the sulphates of soda and of 
aluinine, a feeble portion of this salt i.s volatilized by the caloric; 
and the alcohol during the operation; for this liquor becomes 
sensibly whiter by the addition of some drops of nitrate of mer¬ 
cury and silver, an effect wdneh docs not take place when the 
spirit of wine is very ])ure. It seein.s very astonishing that salts 
equally well fixed a> alum is in the fire, the sulphates and the 
muriates of soda, should be volatilized during the distillation of 
the alcohol, and by a heat so moderate: but something analogous 
has been already noticed in No. 163 of ti c Annales de Chimie. 
Messrs. Dabit and Dneommuu of Nantz found muriate of am¬ 
monia, carbonate aiai .sulphate of lime, in the distilled water pro¬ 
ceeding from a re.sei voir which had previously contained animal 
substances. Kirw'aii and Lavmsier also say that the nitrate of 
potash is volatilixad with boiling water. I can also say that I 
collected very often (he vapours wluch emanate during the pre¬ 
paration of the alkaline salts, or of tartar emetic, kermes mi¬ 
neral, sulphate of iron, acetate of lead prepared on a very large 
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scale, and I found it always easy to discover traces of saline 
metallic substances which form the base of it; which explains in 
some measure tiie volatilization of salts which has been mentioned, 
and their solution or mixture in a state of minute division with 
alcohol after the distillation of these substances, 

Reflcctiiii; on the hygrometrical properties of charcoal, and on 
the aptitude of pure alumine and common clay for water which 
it retains in abundance and even at a high degree of heat, and 
considering also the inertnes of these substances towards alcohol, 
I employed them successively in the dephlcgination of spirit of 
wine; consequently I made various experiments, 4lie chief t>f 
which only I shall detail here. 

\st. By Charcoal. 

In one litre of alcoliol at .‘Id’ mean temperaiurc, I put four 
ounces 128 grammes of burnt' hiivh wood while yet warm, 
shaking the whole frecineutiy to facilitate the immersion and im¬ 
bibition of the charcoal; in lour days I filtered, and the alcohol 
still marked .‘16 degrees. A similar o])eration took place with 
very pure alcohol marking .‘ifJ degrees: after scver.al days nmcc- 
ration over charcoal this spirit of wine had also preserved its pri¬ 
mitive state. These effects tend to establish that charcoal ab¬ 
sorbs both the alcohol, and the water which it contains in super¬ 
abundance. 

The mixtures of charcoal and of sj)irituous li{[uor were after¬ 
wards distilled to dryness in the water-bath: the alcohol, which 
marked originally 86 degrees, rose one degree by this operation, 
but the latter remained as it was. 1 repeated these experiments, 
1st, upon animal charcoal; 2d, uj)on the charcoal of various 
woods ; but I only ohtaincri alcohol at or 10 degrees even when 
operating on very considerable masses, and by dividing the products 
into fractions in order to establish areotnefrical points of con¬ 
tact ; vvhi(‘h proves tliat charcoals have not more affinity for pure 
water than for alcohol merely (and this bus been already re¬ 
marked). Alcohol, from whatever substance produced, acquires by 
its rectification on charcoal, a sweeter .smell and a more .agreea¬ 
ble taste than that which is obtained in the common manner of 
without intenncdiuin. 

By pure Alumine and eommou 'Clay, 

Into one litre of alcohol at 39 degrees 1 put eight ounces of 
pure M'cil dried alumine: after. $wo days immersion, and always 
at the same temperature, I decanted with precaution a sufiSieient 
quantity of spirit of wine, and ohsen'ed that it yielded 40 de¬ 
grees. Afterwards 1 distilled in the vapour-bath to dryness. 
The fluid whiclf*eame over had a pungent very disagreeable smell, 

S 3 and 
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and marked 41 degrees ; I heated the alumine strongly in order 
to deprive it of about grammes of moisture which it had im¬ 
bibed from the alcohol, and redistilled the latter over this earth. 
I'he liquor acquired upon a second reetificatioii a new degree of 
lightness, to the point of marking 42 degrees of strength mean 
temperature. 

This alcohol constantly retains all the properties which cha¬ 
racterize good spirit of wine: the smell, taste, and far less the 
reagents, do not discover the presence of any foreign body: its 
spccihc gravity as to that of water is nearly ;: 8*292 ; 10*000. 

Wc may also obtain ^cohol in its highest degree of rectihea- 
tion, by emjiloying, instead of pure alumine, common potters^ clay 
well vvashed, then passed through a sieve, and finally well dried 
before using it; but the attempt is vain in this way to give a greater 
degi'ce of lightness to alcohol, as I was convinced after successive 
distillations and rectifications. I conclude therefore that ‘his 
earthy substance has no action upon the elements of tdeohe) a.id 
that it only deprives it of the w'ater which is supcrabundaiit to 
its spirituous essence. In consequence of this, and as we are ig¬ 
norant if this intermedium has alrca.:/ ])ecn employed in any si¬ 
milar case, we suggest this new m ethod to chemists and distillers 
with confidence, and from our experiments wc are of opinion that 
this liquor tlie most higlily rectified, and not at all altered in 
its constituent principles, ought always to mark 42 degrees in 
Baume’s areometer mean temperature. We may add that al¬ 
cohols of a higher degree distilled over saline intermedia are more 
or less altered in their constituent principles, that nevertheless 
the practice may be advantagt ous in the preparation of varnishes 
for the perfumer and watchnmker, and for coating metal work. 
But these liquors can never be called good potable alcohol. 

We arc also of opinion that alcohol rectified over saline and al¬ 
kaline substances, even reduced to a proper degree, cannot be em¬ 
ployed in the composition of medicines, because every tiling in¬ 
clines us to believe that it thereby acquires new properties which 
might deceive the medical attendant who prescribed it. 

We conclude our present paper with some general obser¬ 
vations upon alcohol, or ardent spirit, produied by the fermenta¬ 
tion of every kind of mucoso-saccharine substance. 

Since the fine experiments of Lavoisier, and of several chemists, 
we know .that the inflammalile liquid known by the name of 
spirit of irine is composed of cwbon, oxygen, hydrogen, and a 
little azote according to M. Saussure* Setting out from 
these data» we may conclude generally that all alcohols, from 
whatever substance produced| ought to be perfectly identical and 
liomogeneous in their elementary principles; because^ since they 

are 
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are composed of the same radicals, tlic proportions of which are 
known, they ought to have the same propei lies, the same taste, 
and act in the same way with the reagents, being well purified, 
and having attained their higliest degree of rectification. 

This alcoholic identity may exist within the range ofphysico^ 
chemical possih'dities: but I candidly own that I was never 
thovouglily convinced of it j for notw'ithstanding numerous ex^ 
perimenls for twenty-five years past on the alcoholic fluids pro¬ 
duced by wine, cyder, rum, cherry brandy, fermented grain, &c. 

I constantly remarked that all these liquids, when distilled and 
rectified several times even in the vapoi^r’-bath without mixture, 
or the intermedium of charcoal as reconibiended by Lowitz, and 
brought to their highest degree of spirituosity, still expased their 
origin, and that it was always easy to say which alcohol came 
from wine, cider, perry, rum, &c. 

The odour which issues from the various kinds of alcohol when 
rubbed on the hands, the organ of taste, in diluting these fluids 
in a suflieieiit quantity of warm water, and their mixture with p. 
little sulphuric acid, are the most simple as well as the most cer¬ 
tain methods for instantly unmasking the peculiar aroma of each 
kind, and the substance from which it has been produced. 

There exists a term, however, at which all these alcohols cease 
to be cognizable; but they are then denaturalized, if we may so 
express ourselves, and this happens^in their etherification. 

In fact, the extremely volatile odorous and expansive fluid, 
long known by the name of ether of Prolenius, which chemists 
prepare by distilling equal parts of alcohol at 36 or 37 degrees 
and concentrated sulphuric acid, may be made with every kihd of 
spirituous li(|uor; and when the product which results fodm it is 
well rectified, and marks from 36 to 60 degrees in Baume*s areo¬ 
meter, then 1 do not hesitate to assert that it is impossible to 
ascertain to what kind of alcohol ether thus prepared belongs. 

It would seem that at the moment of the affusion of the acid 
over the spirituous fluid, the aroma which cliaracterizes it is Va¬ 
porized or destroyed hy the dissociation or alteration undergone 
by the elements which compose it *. 

I may add that the various alcohols at an equal degree of veri¬ 
fication do not always produce one and the same quantity of . 

* By the cSejiehf the reaction of the concentrated acid on^cohoU, and 
by die aroma iviiich emanates from it, we may always dlstiUfuUh the kind 
or ardent spirit employed in this operation : hut as soon the mii^ure is 
Imlf cuuled, then the liquors which'^ult from it are perfodtly identidkfl, as 
to their smell alone; but their coiotir is more or Jess ioteuse: dds seems 
to depend OH the diflerent proportions of the oleaeinous aromatic principle 
which characterizee eachliiid uf^IcShol, and which U acted dpon by the 
acid, 

S 4 ether. 
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ether. I have met with alcohol which produced 1 l-16th more 
than any other. Does this arise from tlie heterogeneous princi¬ 
ples which they contain more or less, or from the varied pro¬ 
portions of elementary substances of which they are composed, 
or lastly from a still stionger jjortion of aroma ? 

Without attempting to account for these varieties at present, 
I shall merely say that the alcohols which seem to give most 
ether are : Ist, that produced from perry; 2d, wine; 3d, cider, 
I’he spirits denominated cherry brandy, rum, geneva, and whisky, 
are far inferior to those just enumerated in respect of the quan¬ 
tity of ether which they -yijjld. 


LIX. Description of a Hydro-pneumatic Blow-pipe for the Use 
of Chemists^ Enamelters^ Assayers^ and Glass-blowers, By 
Mr, John Titusy, of fVliitechapel*, 

Sin,—B eing a travelling fancy ghiss-blowcr, I work with a 
machine which I have contrived for my own use, and which I 
have been advised, by a great number of respectabk^ gentlemen, 
to lay before the Society of i'Vrts,&c. The. invention consists of a 
tin-box, with a partition in it reaching from the top at one end 
to within an inch of the bottom. The vessel is air-tight at this 
end. It is three parts tilled with w'ater. By means of a tube 
reaching within half an inch of the bottom, I blow into the water 
at the air-tight end ; the air rises in hubbies through the water 
to the top, and forces the water under the partition into the 
other^corapartment. The w-eight of the water acts upon the air 
which had been blown in, and forces it through a blow-pipe di¬ 
rected to the lamp, and keeps up a continued blast till the air is 
exhausted. More air may be blown in from time to time, so as 
to keep the blast regular and continual. It is thus I execute my 
fancy glass-blowing. The whole apparatus, including lamp and 
case, weighs only tliree pounds and a half. 

1 believe I am tiie first glass-blower who ever worked with such 
a machine. 

If the Society should think me deserving of any reward, it will 
be very thankfully received by, 

Your obedient humble servant, 

John Tilley. 

Direct for me at, Mr. Thomas Yandall’s, bookseller^ Old Street 
Road, near Shoreditch Church. 

* l''roin Tronsactions nf the Society for the Encouragement of Arts, 
for 1813 —Fifteen giiinesis wjere voted by the Society for this coinrounica- 
tioii, and one of tlie muebioes is ^re^rved for public inspection in the 
Society’s Repository. 
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The apparatus is applicable to the business of enameUers, 
jewellers, chemists, and many other arts, anu can be furnished 
complete for 21. 12^. bd. made of tinned copper. 

i\Jaich 27. 1812. 

To C. Toy lor f M.D. Sec. 

Reference to the Engraving of Mr . Tilley’s Hydro-pneumatio 
Blow-pipe .—Plate IV. Fig, 4y5,6, 7, S. 

The utility of tlie blow-pipe, in the art**, U> raise a great heat 
in a small object, from the flame of a lan^, is too well known to 
require pointing out. The assay of niin^Is, the arts of enamel¬ 
ling, jewellery, soldering metal works, but above all the blowing 
of small articles in glass, are purposes to which it is better 
adapted than almost any other mode of applying heat. The 
usual maimer of producing a stream of air for blowing glass, is 
by means of a small [lair of double-acting bellows, fixed beneath 
a table, and worked by the operator’s foot; a j>ipe proceeds from 
these bellows to the top of tlic table, and terminates in a small 
jet, before which a lamp is placed, and the flame blown by the 
current of air upon the object to bo heated. The defects of the 
bellows aVe, that the stream of air is not perfectly regular, which 
causes a u’avering of the flame, so tliat it does not fall steadily 
upon the object which is to be heated. I\fr. Tilley’s blow-pipe 
corrects those defects, by using the pressure of a eoluinii of water 
to regulate the .stream of air, and the supply is furnished from 
the mouth of the operator, by blowing through a tube, fig. 4, C, 
at a .section of this instrunient, and fig. /> shows a perspective 
view of it in action. AA is a vessel of tinned iron, or coppex^ 
about seventeen inches bigli, five wide, ami nine broad j the lid 
of which opens and sliuts on hinges, and supjiorts the lump B, 
which burns tallow iri‘-tead of i)il. C is the blowing-pipe, by 
which the air is thrown into the ve.sscl: this, as shown in the 
section lig. 4, has an inclined partition D, which divides it into 
two chambers, E and F; but as the paitition dues not reach 
to the bottom of the ve.s'^el, the two compartments com¬ 
municate with each other underneath it: that marked F is 
closed at the top so as to be air-tight} but the other is only co¬ 
vered by the lid of the vessel, and may therefore be considered an 
being open to the outward air. The pipe C, fig. 4, is soldered 
air-tight, where it passes through the top of the ^mber, and 
descends very near to the bottom of the vessel, de^r thdn the 
partition D does, so that its moiith is always immemed beneath 
the water. The metallic part of the blow-pipe G, which con¬ 
veys the blast of air to the flam'e of the lamp, is likewise soldered 
into the top of the chamber F; it holds a bent gloss tube, -n, 

which 
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which terminates in a very small and delicate jet, and is fitted 
air-tight into the tin or copper tube G. Now, by blowing into 
the tube C, the air is forced out at the bottom of it, and rises in 
bubbles through the water into the upper part of the chamber 
F; this displaces a corresponding ([uantity of water, which passes 
under the partition D, into the other chamber E, elevating the 
surface of the column of water, and depressing the other, as 
shown in the figure; the water endeavouring to return to its 
original level; causes a constant compressure of the air, and 
forces it through the jet a into the flame of the lamp. Uy this 
means, it is not necessary to blow constantly with the inuiith ; 
for, though the air is forced into the receiver at intervals, yet the 
pressure of the water will expel it in a constant stream, and tlie 
operator will not be fatigued Ijy the motion of the foot, necessary 
in working bellows, nor need even to keep his mouth at the pij>e 
constantly, but merely to blow from time to time, as >he finds the 
stream of air to decrease in its power. 

The metal socket which connects the gla^s tube or hlow>pipe 
a with the vessel A, is mndo conical, and the tube, having a piece 
of paper first wrapped round it, is bound round with cotton-wick 
yarn in a conical form, so as to fit the so<-ket tight, and yet per¬ 
mit the tube to be moved iii any required direction, to cause the 
air to act properly upon the flame; and the curved metal tube C 
is also fixed into the upper part of the tube C in ihc same manner. 
HH are the two sides of a tin frame, which is fixed in front of 
the vessel, and has grooves withinside of them to receive a tin 
plate 1, which forms a screen, and can be adjusted in height so 
as to keep the light of the lamp from the operato^^s eyes, though 
he can see the work over the top of it: this screen is held fast 
by its foot being placed btween the lid of the vessel and the top 

the close chamber F. K is one of two handles, which sup¬ 
port the operator’s arms while holditig a glass tube or other mat¬ 
ter in the flame, and there is another like it at the op]}osite side 
of the vessel; these handles are also wrapped round with woollen 
list or leather, so as to form cushions ; and the vessel is steadily 
fixed upon a chair, bench, &c. by means of a leather strap buckled 
to the loops on each side of it, and passing under the chair, &c. 

The lamp is made of tin, is__of an elliptical, or rather of a bean 
or kidney shape, one side being carved inwards; across the cen¬ 
tre of it stands a metal wick-holder, liaving a krap on one side 
of it, and w^ch is soldered to its bottom, (see r, fig. 6.) Through 
this loop th^ wick of cotton is drawn, and being opened both 
ways, as shown in that figure, and still plainer in fig. 8, forms a 
passage ill its middle, through which the current of air fi-om the 
jet a passes as in figs. 4 and 6, and carries the long pointed 
flame upon the object to be heated. The lamp, figs, 6 and 8, 
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is filled with tallow, which, melting by the heat, becomes fluid, 
and bums as well as oil, but with a less offensive smell, and when 
cold, being solid, is more conveniently carried than oil. I'his 
lamp is placed within another vessel marked B, figs. 4,5, and 8, 
which supports it at a proper heigltt, leaving a space between 
them all round, to receive any tallow which may run over the 
edge of the interior vessel or lamp. 

In using this blow-pipe, the following observations being at¬ 
tended- to, will greatly increase its effect. The long flat cotton 
wick of the lamp will be foimd to act better than the usual round 
cotton wick; but in either case, the flame which it raises will be 
considerable. The end of the glass pipe a must be just entered 
into the flame, and the current of air will throw out a cone 
of flame from the opposite side. If it is well managed, this 
cone will be distinct and well defined, and extend to a con¬ 
siderable length. Care must be taken, tliat the stream of air 
does not strike against any part of the wick, it would then be 
disturbed, and Che cone split into several parts. (A wire bent 
at its- end, as shown at fig. 7, is very convenient to smooth the 
passage through the wick:) the jet of air must be delivered some¬ 
what above the wick; and as, unless the flame was considera¬ 
ble, there would not be sufficient for the stream of- air to aot 
upon, for this reason the wick is opened, as shown in fig. 6, that 
it may expose the largest surtace, and produce the greatest 
flame; the stream of air from the pipe should be directed through 
the channel or opening between the wick, so as to produce a 
cone the most perfect and brilliant. On examining this cone of 
flame, it aj)pear8 to be formed of two different colours, the part 
nearest to tlic lamp being of a yellowish white, and that beyond 
of a blue or purple colour. 

The subject which is to be heated, is held in the flame at the 
termination of the yellowish-white flame, where it receives the 
greatest heat, and is not discoloured by the soot which accom¬ 
panies the white flame. 

Glass tubes are, when applied to this flame, quickly rendered 
pliable, and may be bent or drawn out into threads or points, 
and hermetically sealed; or, by blowing into the other end of 
the tube, it may be expanded into a small globe, so as to form 
various small articles at the pleasure of the operator. < - 

In chemist!^ mineralogy, and the arts, the blow-pipe is an 
extremely usera! instrument, being capable of thri^ng such a 
powerful heat on a: small object, as would be diffi^t to obtain 
on a larger quantity of the same substance, in the most pmverfiil 
fiirnaces; and with this advanti^e, that the process is always un- 
der the inspection of the operator; whereas he can only con¬ 
jecture" what passes in the centre of a furnace. fa 
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in lifting the blow-pipe for experiment, a piece of charcoal is 
generally used to suppor); the subject, and held in the flame of 
the lamp; the charcoal should be of a close compact grain, and 
properly burnt; for, if it is too little carbonized, it will flame like 
a piece of wood, and obscure the object; and if it is too much 
burnt, it is so quickly consumed, and burnt to ashes, that the 
object is in danger of being lost in it; the charcoal greatly in¬ 
creases the heat, by reverberating the flame, and by heating the 
object at the opposite side; itself being converted into fuel, and 
excited by the blast, and thus creates an atimxsphere of flame 
and heated air around it, which prevents the heat being carried 
off so fast, or the object being so much cooled, as if it should for 
an instant be moved out of the cone of the flame, from the un¬ 
steadiness of the hand, or from accidental cm rents of air, which 
would disturb the flame, and cause such a wavering in the point 
of the cone, as to divert it in some measure from the object. In 
order to prevent more tallow than is necessary from being con¬ 
sumed, to produce the intended effect, it is convenient to have 
several lamps with wicks of different thicknesses, viz. one to hold 
tw'O flat cottons (such as are used for the Liverpool lamps) of 
about 11 inch broad; another to hold four, and a third to hold 
six, or as much cominon wick yarn as is ecpial to those wicks in 
bulk ; glass jets should also be provided t»f difl’erent sized aper¬ 
tures, to suit the greater or lesser sized wicks and flames, and 
deliver streams of air upon them proportionately, and their jets 
should point upwards in a small degree: hogs-lard is also equal 
or perhaps superior to tallow for the lamp. 


LX. New Oullines (f Chemical Philosophy. By Ez. Wai.ker, 

Esq. of Lynn, ho^folk, 

[Continued from p. 105.J 

SiRvS, —In* a paper published in the Philosophical Magazine, 
vol. xlii. p. Ibl, I described an electrometer, which 1 had con¬ 
trived for determining the mechanical forces of the two elements 
that compose the clcctiic spark. From some experiments made 
with that instrument it appears that all electricfd phaenomciia 
are produced by two distinct powers acting in contreury directions, 
and with equtU energy. At that time I bad no other way of de¬ 
termining the equality of those forces, than by inspection; but 
I have since added some improvements to the instrument, which 
ynakc it more convenient and correct. 

The first improvement consists in cutting a hole through the 

card. 
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card, about aii inch sr|uare, between the two bobs of the pen¬ 
dulums A piece of card paper, rather less than an inch square^ 
is inserted into the place where the card was '>'Ut out, and be¬ 
tween the two ends of the wires, for the electric spark to pass 
through. As soon as this card has been perforated, it is taken 
out, and another piece of equal dimensions put into its place; 
and thus a number of experiments may be made with very little 
trouble. 

The second improvement consists in fixing a thread to each 
pendulum rod. These threads pass through two separate holes 
in the card in contrary directions, so that by taking hold of their 
ends the pendulums may be drawn close to the plane of the in¬ 
strument. 

When an electric charge is passed through the two wires, tho 
pendulums are thrown off in contrary directions, and conse¬ 
quently the threads are drawn through the card, and show tht 
mechanical forces of the two elements. 

The length of the thread drawn throitgh the card in eleven 
experiments by the positive force, thermogen, was 23 inches; 
and the thread drawn through the card, at the same time, by the 
other force, improperly called negative electricity, measured 22 
inches. 

In four of these experiments the mechanical forces were equal: 
in some of the rest the positive, or thermogen, acted with greater 
energy than the photogcu; in others it acted with less: but these 
differences were only sucli as might have been expected from the 
nature of the elements whicli were the objects of investigation. 

Whence we may infer, notwithstanding this small difference, 
that the electric spark is composed of two elements passing 
through each other with cqtial forcesy in contrary directions. 
Consequently, positive and negative are words that have no de¬ 
finite meanings in chemical philosophy; thermogen and photo¬ 
gen are more appropriate; and as 1 have clearly defined those 
terms, my meaning cannot be misunderstood by men of science. 

Lynii, April 18, 1814. E. WaLKXB. 

To Messrs, Nicholson and Tilloch, 

* See vol. xHi. Plate HI. S. 
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LXI. Descriplion of a mechanical' Suhlilnte for Leeches^ in 
Bleeding, By Mr, J. Whitfojid, of St, Bartholomew’s Hos¬ 
pital *. 

To the Society for the Encouragement of Arts, Manufactures, 

and Cornniercc, 

GENTLrMKN, —I taken the liberty of offering myself a 

second time to,your notice, and to lav hefote you a sn;all a])pa- 
ratus I have lately invented, its a substitute for leeches ; a deside¬ 
ratum particularly to be cherished, when it recollected that in. 
severe frosts lecchc.s cannot always he procured, and very often 
at too gieat a price for the aifheted necessitous to obtain. My 
invention consists of a small spring instrument, with thiee trian¬ 
gular-pointed lancets, which can be regulated to any degree of 
deptli that may be required; the rest of the apparatus is a small 
exhausting syringe, with three glasses, <»f different .sizes, to l>e 
applied as the nature of the case may require ; as frequent com¬ 
plaints have been made by medical men, who were in the habit 
of using the exhyiusting .syringe and glasses for cupping, that after 
they had applied the glass, in the usual way, with the pump, if 
they withdrew' the syringe from the glass for the purpose of ap¬ 
plying others, the air would frequently get under the valve and 
cau.se the glas.s to fall off; and I feel happj in statiiig, that I have 
completely succeeded in the improvement I have made on the 
cup of the glass, which will prevent the possibility of that occur¬ 
rence. Notwithstanding the nia:;y alterations I have been making 
on the appai atu.s for the last four years, I found that I "Was lu 
the exact situation, as to the mode of applying the glasses, as 
gentlemen who were in the habit of using the exhausting syringe 
and glasses for cupping. I could but apply one glass at a time 
without tlie danger, if I removed the syringe, of the glass falling 
off, as it most frequently happens you have occasion to apply tw’o 
or more leeches. 1 found it therefore necessary to make a further 
improvement on the instrument, that you might apply as many 
glasses at a time as you might think proper, which is done as 
follows :—I made a small stop-cock, on the cap of the glass, un¬ 
der the valve, which when the glass and ayring^iwwed in drawing 
up the skin, by turning the stop-cock,^makes it completely air¬ 
tight, so that it is impo.ssible for the glasses to 4>ff, until you 
may think proper to remove them. 1 have the pleiMdire of pre¬ 
senting sevi^ral certificates from some of the mo^ respectable of 
the faculty, wiio have obligingly given me their opinion | ■ and if 
you, gentlemen, should require further explanation respectingmy 

• From Transactions tf the Society for the Encot/ragem^t qf Arts,fc. for 
1813.—The Society's lesser silver medal nas voted for thiScoromunication. 

artificial 
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artificiui leeches^ I will u itii pleasure attend your summons; and 
remain^ 

Your most obedient, grateful, 

and very respectful servant, 

St. Bnrtlioloinrw’s Ilospitai, WlIlTFORD. 

>iov. 1U1!2. 


Certificates. 

Sir,—I HAVE had frequent opportunities of using your leech* 
instrument, and am happy to inform you that it has answered 
far beyond my expectation. I have found it particularly useful, 
in many cases where the indigent: class of people have stood in 
need of leeches, but from the high price could not prociue them. 
I have also found it very convenient in two cases, where the pa¬ 
tients had a great aversion even to the sight of the leech, con¬ 
sequently the instrument proved to them its most beneficial effects. 

I am, sir, yours, &c. 

W. H. Elliott, 

City Di'ipnnsary, Ort. 20,1812. Apothecary to the City Dispensary. 

To Mr. J. IVkitfordy &c. ^c. &c. 

Sir,—Having attentively examined the instrument you put 
into my hands, as a substitute for leeches, 1 am of opinion that 
it will afford a valuable means of supplying any deficiency of that 
very useful reptile, which, from its dearth and scarcity, cannot 
be employed in many cases. 

I am, sir, 

Your very obedient servant, 

Finsbury Dispensary, •*'t, John-Street, MlCflAEL BautLETT. 

Nov. i;i, 1813. 

7b Mr, J, IVhitJhrdf ^v. &c, &c. 

Sir,—1 have made use of your artificial leech, and, from my 
experience, I think it will prove of great utility. In cases where 
leeches are necessary 1 think it will aaswer every purpose, and in 
many instance&.|vili be preferable. The operation can be per¬ 
formed mucltel^er, with considerably less fatigue to the patient, 
and the quatitiliy of blood'taken away can be ascertain^ with 
more accurt^^aft if drawn by the natural tCiech. The extra¬ 
vagant pri^l^ibf ches often puts it out of the power of the lower 
class of pepj^re t6 procure them $ and frequently, when procured, 
they wiU be found sickly, and their-power of action so languid as 
to disappoint the hopes of the patient, and the expectation of 
the practitioner; a disappointment which is prevented by the 
artificial leech;, and where prompt and immediate bleeding by 
* leeches 
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leeches is necessary, the posse«s.sion of the artificial leech appear* 
to me obvious and very desirable. 

I am, &c. 

Aldersgate-strcft, Nov. 18,18li. J. DEARINGt 

To Mr. Ji Whitfordy ^c. ^r. ^c. 

We are of opinion that the instrument produced by Mr. Whit- 
ford cannot supersede the use of leeches, but that it may occa- 
tionally prove, a useful substitute for-them. 

(Signed) John Pearson, 

James Wilson,. 
Thoma.s Kamsden, 

J. C. Carpue, 

'Thomas Mainwaring, 
S. Cooper, 

November U, I8l'>. IIeNRY EaRLE. 


I HAVE used Mr. Whitford’s leech-instrument, and approve 
the same; I consi<h'r it a very in/nMiinis <oTitrivanee, and that 
it will become an excellent .substitute fur leeches. 

(’hartcr-lIo»sc~S(|iia'’c, Nov, 24, 18J2. J. W. SpRY, SurgCOll* 
To C. Taylor y M. 0. See. 

Sir,—I HAVE great pleasure ui being onaided to say, that 
whenever I have used you) artilicial leech, it hv.s fully answered 
my expectations; and I caiiuof help tiuuking. that during the 
winter season, when leeches are so exceedingly expensive, and 
when generally they are more wanted, it will prove a valuable 
substitute. The additition of the stop-coch, as it will preserve 
a more perfect vacuumy will onhance its value. 

1 am, &c. 

105, St. John-Strcct. . JoHN Barnktt, Surgeon. 

To Mr. IVhilfordy ^c. &c. &c. 

Refirmceto the Engraving of Mr.1. Whitford’s Mechanical 
Substitute for Leeches, Plate JV. 3. j, 

This instrument operates nearly itr the j^twner .u thf 
icariftcator and cupping-gM^ but in a way j ^ 

fuercing instrument being provided \yith %stead c^ 

lancets, so^as to mak^' three very small punctuilbs^^i^ i^in (in¬ 
step incisions, as % the scarificator); ap^ thtlb a sm^R ^^ass 
cup is applied, and a syi inge tised to exhaust the |ur from jk, a^d 
increase the ffow of tlie Wood. " 

Figs. 2 and 3 show the form of 4ie inshrum^t, called the 

. * leech; 
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leech; the former iHsing a section through the middle an^ 
the latter showing its outside; it is a brass tube A> having a 
cover B at one endj, through which a screw C }>ass^^ this screw 
has a circular piece of brass a hxed upon it, which slides in the 
tube, and carries the three piercers h ; 'a spiral spring surrounds 
the screw, and presses upon the piece a, so as to force it always 
tow'ards the open end of the tube; hut a milled nut by upon the 
screw C, prevents it going too far; d is a small spring catch, 
hxed within side the tube, and having a button e proceeding fnotn 
it, through the side of the tube; the catcli passes through a 
small square hole in the piece o,and has a kind of hook formed 
upon it, ci a similar shape to the hook of a drM>r latch; this, when 
the screw C is drawn back, by pulling its nut by retains it as shown 
ill the figure, the suruig being fully bent y and in this state the 
open end of the tube is to be ufipiied upon the jiart where thic 
bleeding is to be performed j then, by pressing upon the 4iead of 
the button spring catch d is discliargcd, and the spring 

throws the piece a forward, causing the jioints b to enter the skin, 
and make the pune*^iM'es, the dfpth of whi. h is regulated at plea¬ 
sure by the nut b \ being screwed along tlie screw C, allows 

the points to protr ude .is far beyond the end of the tube, as the 
operator’s jiidgemient directs, when the spring is discharged. ■ 
Fig. 1. is the syringe aiul ciqiping-glass, to be apjilied after this 
operation; E is a,small gla'NS bcil, of wliich there are several of 
different sizes pr<' ide d; it lia'- ;> bra -s cap f, terminating in a 
screw g, by which it is attacliod to the end F of the syringe G) 
this exhau^s the air, when the handle li is drawm out in the usual 
manner; a small \ahc of bladder being tied over the aperture 
in the end of the scjcw g, t(» prevent the re-entrance of the air 
when the handle of the sjritjge is returned; h is a small stop¬ 
cock, to shut up the passage when tlic exhaustion is .complete, 
as the valve alone would sonietimes be iusulKeient to prevent the 
leakage of the air wiivii the syringe is unscrewed. 


LXn> Hints to Culthators vfthb Sugar Cc^ne* C, 

voRD, ffSq* q/'Jamakisf** 

fequor,, which res^t^ th&piQww of 
( Ume >aD^.^i^jjplise ijif 
mr^ in lu^ijces %]ifiipiTi«d w.my 



occMipned me much „auii«;iinue tu 
akme «H0 cj^.; 

well to,at jmtjjricher t^e liquor the more him ^as 

the^ juices more readily 4^ lijore 

I- • * From fhe^amaicii Royal Gazette of November 18I3«^ 

Vol,4B« Noi 192, .<^^|!>riri814f T ponderous 
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ponderous impuiities, and a comparatively small quantity of white 
lime effected separation and precipitation. Hence, in all ca‘>es 
of the lighter juices, an erroi could not happen, and the temper- 
glass, w'hen used, was a ready guide. Having lately had an op¬ 
portunity of perusing a M’ork entitled “ Elements of Natural His¬ 
tory and Cheudstry,’* and guided by other references which it 
has been mv study to embrace, I find there arc earths and stones 
that may be c.ilcareons without having the power to effervesce 
with acids; and my late experience has confirmed the fact, that 
even the best white lime, after having been exposed for sonn* time' 
to the air, will lose that quality which I conceive to be essent\'*l 
in decomposing rich, inatuted, good cane juice. From the fre¬ 
quent stoppage of hre, occasioned by the niill by no means sup¬ 
plying the three small vessels on this estate, the liquor often got 
tainted in the boilers, which its smell immediately made known. 
And here I must remaik, that neutralised liquor assumes a new 
character, and, I have every reason to tliink, yields soon to the 
more powerful agent, acidity, aud'ean only be restored by a free 
use of active lime applied to the boiled liquor, simply putting it 
into the ladle therewith, and straining or lather throwing it on a 
skimmer on the liquor in the coppeis; nor should the operator 
apply lime with too cautious a hand. 1 take the liberty to afiiim, 
that half a pint, or even a whole one, ap])lied over and above in 
the receiver in tempering, w'onld not hav e any other effect than 
that produced by a like quantity of salt in cm mg a large round of 
beef. So also, as a restorative, should tlie liquor, by staying 
process, lean to taint, apply liberally temper lime, to destroy the 
acid, and rather let the smell of alkali predominatedo not 
fear the result, as no discolouring of the sugar nor scaling the 
tache will take place. But to come more immediately to the 
point: an excellent small kiln of white lime, composed of the 
coarse grained common limestone, and calcined by the strongest 
hard wood, w'jis burnt on this estate. Previimsly to commencing 
crop this vear, scweral hogsheads were headed up, and some was 
deposited in tlic boiling-house in casks: one burst very soon after, 
which for a time serv'ed the purpose of temper : but in a little 1 
found it to lose it-* proper effect. My late reading had givi^ me 
the idea of effervescence. On applying a h^' pint, or rather 
more, of this lime to the boiling liquor, it ftwniot that quality, 
though it approached to gttnnlatioii, but not j^.so active a de¬ 
gree as it ought. I caused another cask to l^|kied,<Bnd found 
that with a much less quantity, thrown into qI liquor, the 
effervescence was so strong and turbulent, as to ftirce its way over 
the side of the ladle, and was more efficacious. Hence I infer, 
that too little attention is paid to the quality of the stone, and 
the state of the temper lime commonly used. From the works 

>vhich 
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which I have had the opportunity of perusing, I am induced to 
believe, that, if large vessels were in use, ahim would very essen*- 
tially and powerfully resist ferniientatioii. From aimlogy, in^he 
animal and vegetable kingdom, I conclude, that os alum is found 
to resist putrefaction in a greater degree by forty times than 
common sCa-salt, so I think it may act as a preservative from 
the great evil to be avoided in the manufacture of our grand 
staple, sugar. 

Great Pond Kstate, St. Ann's, C. Bi.ACKFORl). 

June 9 1B13. 

June 29.—Since my last communication I made the following 
experiment to prove how far^altim acted in resisting fermentation 
by applying it to cane-jnice in the manufacture of sugar, which 
I briedy subjoin:—On the 23d inst. 1 lillcd a large decanter 
with cane-juice as it flowed from the mill, and five three-ounce 
phials, prepared, the first, as a standard from the mill; into the 
second 1 put a small portion of alum; with the third I took 
clarified liquor from the rec^br, in which there wtis also some 
alum; the fourth contained .simply clarified li(iuor; and the fifth 
cane liquor out of the decanter, satiir:tel with white Jimo. I 
then filled up the decanter witli Seville orange-juice. Tlie de¬ 
canter was in a rapid fermentotion the next moniiug. The first 
phial was not observed to ferment on the 24th, but on the morn¬ 
ing of the 25th it was visible; the second, with the ahun applied 
to it, has nt)t to this day any sign of fermeutation; the third has 
not yet shown any degree of agitation, though both the latter 
smell and taste a little acid; tiie fomtli fermented on the 
26th j and the fifth did not show any sign of fermentation until 
the 28th, and then slowly. Thus have 1 endeavoured in a crude 
.state to ascertain the power of alum to counteract the great evil 
to be avoided in making sugar, leaving to those w'ho are more 
able to determine with precision its due effect and properties, 
and humbly hoping that the attempt, however imperfect, may be 
considered as an offering of one using his best endeavours to pro¬ 
mote useQil knowledge. 

July 7.—The phial alumetl from the receiver of clarified liqiKur 
was (^served to ferment on the morning of the 1st inst. The 
phial also alumedfrom the cane-juice as it flowed from the mill, 
began' to be in a stktc of femtentation on the 2d inst. being front 
the 2dd of Junej^l^thdays inclusive, sl^eriod of t^n days: an in¬ 
controvertible of the quality of alum as a powerful counter- 
aetdr of fermentation. Mtmy other grand advantages may be 
derived from it in the manufacture c^siigar^ 1 ^!d make smne 
observations that arene during the trial, but I feel I have been al¬ 
ready too prolix.—-I shall only observe, that all the phials were 
exposed to the same situation as to air j being also uucwked, 

T 2 , an^ 
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and the others ccnscd to ferment some days before those last men¬ 
tioned showed the least sign of agitation, The alum brightened 
the liquor j consequently, it would have the same effect in the 
sugar. This may give rise to fiirther experiments by those more 
capable of elucidating its properties and effects, should you con¬ 
sider this as worthy of publication. 


LXIII. Experiments upon Mushrooms, By M. Vauqitejlin’*'. 

]M[. Jai^me St. IIiJ.AfiiE, so well known by his botanical ne- 
quircnients, ha\iiig retjuesbBd me to submit to chemical analysis 
three kinds of poisonous mushrooms, viz, the agaricus theo- 
gaius, Imi/’oms, and muscarius, I turned to the memoir of 
M. Braconnot on the subject, inserted in the Ixxixth volume of 
the A7i}wles Jo Chimie. 

The results obtained by this cliemist appeared to me to be so 
interesting that I iinnie«liately^’!^(l|j|8»ive«ij to verify them by ex¬ 
periments, and with this view 1 mgan an accurate analysis of 
the comninn mushroom which is to be procured daily iu the 
markets of Paris. 

It is to the common mnshrooni, therefore, that iny present 
work chiefly refers. I shall subjoin the rCsSiilts obtained from the 
three kinds of mushroom ahove mentioned. 

M. Braconnot discovered in mushrooms a great number of 
principles; the most prominent of which 1 shall enumerate 
here: for instanee, in the uyntiem mdvaceus there aie, ac¬ 
cording to him, 1st, Fungirte, or the fibrous part common to 
all mushrooms. 2d, Gelatine. 3d, Albumen, dth* A parti¬ 
cular kind o#l:rystailizable Aiigar. 5th, Oil. 6th, Wax. 7th, 
Adipocire. Sih, Benzoic acid. 9th, A very evanescent delete¬ 
rious principle. 10th, Finally Salts, such as phosphates, acetates 
and muriates of potash. 

In the other species he sometimes found new acids, an un¬ 
known animal matter, and animal mucus. 

. ANALYSIS OF THE COMMON EATING MUSHROOM. .. 

Agaricus cnmpeslris. After having skinned it, it was pounded 
in a marble mortar, adding a little distilled M^ter, and the mois¬ 
ture w^as afterwards expr^liscd. . 

These inanipuhitions were repeated until t^,wiater which was 
added came off almost colourless. A ' ' 

Tiic juice was filtered: it had a slight red colour, and the 
husks {marc) were set aside in order to be treated with alcohol, 
as afeervvards described. 

' * AnmUs de Chimie , tome Ikxxv. p. 5. 

The 
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The husks assumed a blackish colour from the contact of the 
air, and the juice underwent the same change from the same 
cause. 

The juice, when filtered and subjected to the action of some 
reagents, exhibited the following ettects : • - 

1. With the nitric acid, a coagulatiim like albumen diluted with 
water. 

2. With acetate of lead, a very abundant precipitate. 

3. With the aqueous infiision of gall nuts, the, effects were 
the same as with diluted albumen. 

4. With the nitrate of barytes, a slight precipitate. 

5. With oxalic acid, no change, .^' 

6. W'ith ammonia, no precipitate; only the red colour be¬ 
came brown. 

7. With fiumsole paper, no change. 

8. This juice when exposed to heat coagulated like albumen 
diluted in water, and the matter which was separated from it 
seemed to be of a deep bla^'i^ 

Such are the tests to which the juice of mushrooms was ex¬ 
posed : they prove scarcely any thing, except that it contains a 
substance which acts like animal albumen, but which, according 
to appearances, carries with it upon coagulating a body which 
communicates a black colour to it. 

This juice was evaporaterl at a very gentle heat to the con¬ 
sistence of a soft extract, and was afterwards treated with boiling 
alcohol. 

Expressed Husks of Mushrooms subjected to the Action of 

Alcohol, 

I poured upon them, when deprived of whatevdifevas soluble in 
water and wstrongly pressed, three times their weight of^cohol 
at 38", which was boiled a few minutes. The boiling liquor was 
passed through a cloth, and the husks were strongly pressed. 

The alcohol, whicli had assumed a yellowish red colour, de¬ 
posited upon cooling a white flaky matter, which was separated 
two days afterwards by filtration. 

The surface of this matter when dry was of a slight brown 
cfHour. 

Exiamination of this Substance, It was of a white coIoih’ in¬ 
ternally, brownish externally: its coiHistence was solid and firm: 
to the touch it Wfis unctuous: when thrown upon burning coals 
it melted, but imperfectly, giving out white smoke, like that of 
grease. 

When again heated with alcohol, this matter was dissolved, 
excepting a small quantity of brown flakes W'hiuh.were doubtless 
the colouring principle. 
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It is speedily precipitated in > the form of flakes, if the 
coolhig of the solution be rapid j l)ut when the cooling pro¬ 
ceeds very slowly, it takes upon separating the form of crystal¬ 
line laminae, like spermaceti: it is then very white, brilliant, 
soft and unctuous to the touch; in short, it docs not seem to 
differ from common spermaceti. 

This substance, which was known ami described by the name 
of adipocire by M. Braconnot, as one of the elements of mush¬ 
rooms, exhibits a fact as new as it is interesting, since hitherto 
chemists have met with it in the animal kingdom only. 

Examinatmn of the Alcohol which was boiled over the Husks 

of Mushrooms, and which deposited upon cooling the Sper^ 

maceti just desci’ibed. 

This alcohol, w'hen distilled in a retort, left a liquid- re¬ 
sidue of a brownish yellow colour, in which gruinous greasy 
particles were swimming. This residue contained scarcely any 
more alcohol; it was the waters^intaincNi in the hiushroom 
husks, at the moment of being treated by the alcohol, which 
gave it fluidity. This liquor was filtered; and after having se¬ 
parated the fat matter from it, it was evaporated into a syrupy 
consistence. 

Examination of the above greasy Matter. 

This substance is of a brownish red colour: it is of a con¬ 
crete but soft consistence; it is melted and reduced by heat 
into smoke, which has tlie smell of common fat; the taste is 
not caustic, but it has something sharp. It is soluble in alco¬ 
hol, particularly by means of heat. 

If it was ♦ substance which M. Braconnot took for" wax, 
1 think he was mivstaken : it is rather a kind of fat, which it 
resembles more than wax; but it is probably not this bjpdy 
which M. Braconnot described by the name of w’ax. 

Examination of thefbrous Part of the Mushroom, called 
Fungiuc by M. Braconnot. 

The mu&lironm having been cleansed, as observed js^ove, 
successively by water and by alcoho], h jm every tiling ^hich 
was soluble in these two agents, it was afterwards dried^ -and 
submitted to distillation. -^4 ... 

The following are the products which it ga^i v- 

1. A brownish liquid which reddened stroi%ly turnsole j;>aper, 
but which contained however ammonia, which was detected by 
potasli.. 

2. A thick l:^ow'n oil which had the snmll of tobacco smoke. 

3. A yellow Substance under the form of crystals attached to 

' the 
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the neck of the retort, and the nature of which could not be 
a^icertained. 

4. A diarcoal, the parts of which were not joined into one 
mass by heat. 

5. This charcoal, when burnt in a platina crucible, gave a 
small quantity of whitish ashes, mo >tly cpmposCd of phosphate 
of lime and lime itself. 

This result dilfers essentially from that which M, Bracopnot 
says he obtained from fungine subjected to the same operation, 
since it announces that its product was animoniacal, without 
however containing carbonate; which appeared to he impossible. 

I am doubthil whetlier we ought";to form a particular prin¬ 
ciple of this substance : its numerous analogies with the com¬ 
mon ligneous })riuciple seem to indicate that it is merely this 
principle slightly modified by some matter which remains mixed 
or combined with it. 

Juiee of Mushrooms'eiftKocied by means of IVaier, 

It will bo recollected that the juice of muslirooms so ob¬ 
tained was evaporated to the consistence of a soft extract, and 
afterwards treated with hot alcohol. 

The latter dissolved a considerable quantity of matter, which 
communicated to it a brownish red colour; but it also left a 
certain quantity of other substances, the greater part of which 
consisted of albumen coagulated during the evaporation of the 
juice. 

The first portion of alcohol not appearing to act any longer, 
it was decanted, and replaced by a second, and so on until this 
fiiiid was no longer coloured. 

All the portions of alcohol were collected, anikiiktilled in the 
vapour hath, in order to obtain the principles which were dis¬ 
solved in it. We shall recur presently to this part of the opera¬ 
tion ; in the mean time W'e shall examine the matter insoluble 
in alcohol. 

I began by washing it in water, which extracted a deep 
brown colour from it; when fresh quantities of water, passed 
over^lhis matter, no longer took any colour, it was dried by a 
gentile heat, and a portion was distilled. The washiUgs abova 
mentioned were evaporated, and put by themselves to be used 
as will afterwards appear. , - 

\^en once drjied, this matter was of a blackish coloiur, and 
was considerably’ hard and brittle; the firaeture was shining: 
when put upon burning coals it>softened, and fitted a smoke 
the smell of which resembled burnt horn. 

When distilled, it furnished aljundanee df c^bonate of am¬ 
monia crystallized in the neck of the retoH: inotber pordon 

T 4 ' in 
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m the liquid state, abundance of reddish and thick fetid oil j 
lastly, a chareoal wliich joined in a single lump, although the 
substance had been reduced in very small fragments. 

From these properties, it does not appear doubtful that the 
substance in question is of an animal nature, and of the albu¬ 
minous kind. This did not escape the' sagacity of M. Bracon- 
not. 

The presence of albumen in these vegetables explains the rea¬ 
son of their assuming, when roasted, a consistency and firmness 
which they had not when raw, being brittle and very spongy. 

It also accounts for their soon becoming putrid, anti emitting 
a fetid smell, when they attain their highest point of vegetation; 
and also shows that they afford substantial food for carnivorous 
animals, whereas herbivorous animals never touch them. We 
shall see, however, that albumen is not the only animal substance 
which miLshrooms contain. 

Examinatloa of the Matters dissolved by Alcohol when applied 
to the Extract of Mushrooms. 

Wc have already observed, that the juice of mushrooms eva¬ 
porated to a soft extract had been treated with alcohol, which 
had dissolved that part of it whicli hud been obtained separate 
by the evaporation of the solvent. 

This reddish-brown substance, when dried by a gentle heat, 
w'as again treated with alcohol; it was divided into two portions: 
the mast abundant was dissolved by alcohol, and another portion 
remained at the bottom in the form of a brown extract. We 
shall see that this last resembles that whiclr remained with the 
albumen, and which we separated from it by means of water. 

The alcohdl filtered warm deposited upon cooling a crystalline 
Substance in the form of silky white needles, and having a taste 
slightly saccharine. On reducing by evaporation the quantity ot 
alcohol, we obtained a fresh quantity of this substance. 

Examination if the above crystalline saccharine Substance, 

This substance, after having been separated from alcohol and 
dried on Joseph paper, was of a yellowdsh white colour ifx was 
dry and brittle. When dissolved again la boiling alcohof, It re¬ 
appeared of a perfect white colour, tyid always in the form of 
fine and silky needles. 

' It is by no means so sweet as it)muion sugar>»; the smell which 
it gives' out when burnt does not resemble that of the latter: it 
is sharper, and has more analogy to the smoke of wood. Con¬ 
centrated sulphuric acid dissolves this substance, and makes it 
take A red (!0|>urj but it does not char it as common sugar 
does. If we put water into a mixture of this sugar smd of sut- 
' '' phuric 
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phuric acid, a white coaguluin is formed, which upon agitation 
renders the liquor milky. ^ 

Although this saccharine principle be in<r;e m^hle in waler 
than in alcohol, it is nevertheless not more so than common 
sugar, and it crystallizes nnich more easily than the latter. 

i Was at hrst inclined to think that this Idnd of sugar w.is si-> 
inilar to that which M. Fourcroy and 1 discovered in the aiga?, 
melon, onion, and manna: but as M. Braconuot assures us that the 
sugar of the above plants ferments, wiierctis that of mushrooms 
does not, I forbear giving an opiuion until I obtain a (piantity 
large enough to verify the fact. In the mean time I regard the 
sugar of mushrooms as being sui genet is. 

Examination of the exlractiue Matter of the mushroom which 

was in soluble in Alcohol, 

We have already shown that, hy treating the extract with 
alcohol, the hmner w'as divided into two j>ortioiis, oue of which 
was dissolved, and the other remained at the bottojn : it is of the 
latter that we shall now speak. 

It is of u deep brown colour, and has a decided and rather 
pleasant taste of mushrooms. Its solution in water is abundantly 
precipitated by the infusion of gall-nuts, as well as by the nitrate 
of silver: when evaporated into a syrupy consistence, it furiiishc«i 
crystals of a pimgcnt taste, but ciitauglcd in the extractive matter. 

As it appeared to be impossible to separate these crystals .so 
as to have them pure, a portion of tlie matter wliich coutuiued 
them was burnt in a platina crucible. 

The following phienomeim were then exhibited: .1st, A bubbling 
took place on account of the humidity which still remained, and 
a very agreeable smell of mushrooms was emitted. 2d, After¬ 
wards ammonia was seat out in such quantities, that it affected 
the eyes and nostrils, and instantly revived the colour in turnsole- 
pa])er which had been reddened by an acid and moistened, 
yd. It furnished a charcoal easily incinerated, and which left an 
abundant grayish ash, the taste of which was salt and pungent. 
4th, These ashes were almost entirely dissolved in watery there 
reipaining only some slight moleeulcs of charcoal. The reagents 
indicated that the salts contained in the lixivium of these ashes 
were the phosphate, the muriate, and the carbenate of pota.sh. 

If it be asked, what is the nature of this substance ? does it 
belong to a species already known in the organic kingdoms ? <x 
is it a peculiar and new composition ? I can scarcely answer 
the questions in a satisfactory manner. 

M. Bracounot found, it is true, in mushrooms, gelatine and 
animal inucas; but when 1 compare this substMice with either of 
the above^ I find no perfect identity. In fa<$ gelatine properly 

evaporated 
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evaporated passes into a jelly more or less solid upon coolingf, 
which the substance in question does not: the gelatine is not 
dissolved in alcohol even weakened to 24 degrees, and the latter 
is dissolved in alcohol at upwards of 30^. 

On the other hand, animal mucus, on bding united with 
water, communicates to it a consistence and a viscosity of 
which the latter is not susceptible. 

Besides, animal mucus is not sensibly precipitated by the 
aqueous infu'^idn of gall>nuts, whereas the substance in question 
is abundantly. 

Can there be a portion of albumen, which in consequence of 
the long continued action of heat has become soluble in this 
fluid ? I am inclined to think so; hut 1 shall not assert it posi¬ 
tively until 1 make some comparative experiments on a future 
occasion. 

Examination of tlie Principle of the Mushroom which is soluble 
in IPater and in Alcohol. 

This substance is of a reddish brown colour : in taste anrl 
smell it resembles broth a little salt. 

When dried by a moderate heat, it preser\’^e^hs transparency 
and becomes brittle; in this state it keenly attracts humidity from 
the atmosphere, and all its parts become glued together on the 
application of moisture. 

When thrown upon burning coals it melts, and is reduced 
into smoke which has the smell of fried meat mixed with fat. 
It furnishes upon distillation a thick brown oil, and carbonate 
of ammonia: its voluminous charcoal is presented in a single 
piece. 

There were f(%und in the charcoal of this substance muriate 
of potash and suhcavhoiiatc of potash, proceeding no doubt 
from the decomposed acetate. 

The solution of this substance in water is entirely precipitated 
by the infusion of gall-nuts. 

When triturated with a little potash and water, ammonia was 
liberated in a very marked manner: it contains in fact a little 
muriate of ammonia. ,, 4 ,. 

From the above details it appears that substance in ^[fles- 
tion has iril the properties at present kno^ of osmawme^ and 
as such in my opinion it may be considered 1 found it in, all 
the mushrooms 1 examined. .j, 

Eight of the various substances found in the Cannon mush'* 
room are produced by vegetation : viz. 1. Adipocire. 2. Oil 
or grease. 3. Albumen. 4. Saccharine matter. . d>; The ani¬ 
mal substance s|k|ble in alcohol or water {psmazome), 6. The 
annual substance" solubl^in alcohol. 7* The fuogine of M, 

^ Braconnot, 
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Braconnot, or fibrous part of the mushroom. 8. T!ie acetate 
of potash. 

It is extremely remai^ble that the mushroom, whose struc¬ 
ture is so simple, so homogeneous and short-lived, and which 
sc£ms to avoid light, should form so great a number of 
different principles, and in such considerable quantity. 

Agaricus buUmus. It contains: 1. The animal matter in¬ 
soluble in alcohol, similar in every respect to'that of the com¬ 
mon mushroom. 2. The animal matter which is soluble tn al¬ 
cohol and water, which I take to be osmazome. 3. A fatty 
substence of a yellow colour and an acrid taste. 4. An aci^ 
salt which is not a phosphate, for it does not disturb lime 
water. The husks of this mushroom furnished an acid product 
by distillation. 

Agarictis theogalus. It contains: 1. The crystalline sac¬ 
charine matter. 2. The greasy and bitter matter. 3. The 
animal matter insoluble in dcohol. 4. Osmazome. 5. An acid 
vegetable salt. 

Agariens muscarms. It contains: 1. The two animal mat¬ 
ters above nicn^ned. 2. The fatty matter. 3. Muriate, phos¬ 
phate, -and sulpmte of potash. 

The parenchyma of the two latter agarici gave also an 
acid product upon distillation. 

The above thi^ee kinds of mushrooms probably contain 
other principles; but the small quantity which I possessed did 
not afford me an opportunity of entering upon a detailed exa¬ 
mination. 1 shall take up the subject on a future occasion: 
in the mean time, if they contain any deleterious substance, 
it must be looked for, in my'opinion, in the fatty matter already 
d^cribed. 


tXIV. Analysis of a new Variety of Ore of Antimony, 

^ By M, KliVPRoth 

'X'hb subject of this anajiysis is a new mineral, whr<^ has 
be«i|^ecently found in the county of Bain, atTreusbourgi My 
preliminm7 experiments gave me as its chief coiislifu^t 
nidkel and antimony. The novelty of riiis tinMm"fndaced 
me'to Uttderttdte a ri^Vous analysis. . 

to.coliout* is ^ay Inclining to iron black: it is cotnpfim;j' of 
a mnhBihgmeSffc lustre, lamellotts fracture, mid indetenai^te 

* From- der Oeulischafl ISittuiforschgniei^FrtUMdei Berlin, 
Jan. 1818 . ' ^ , 

^agments: 
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fragments; it is easily pulvcrijuecl. The specific gravity of a 
specimen freed by washing of a brown ochre proceeding from 
efflorescent sparry iron is (]l*.)S0. 

A. a.) 300 grains of ore, purified from iron as much as 
possible, were brought in contact with a mixture of five parts of 
muriatic iwid and one of nitric acid. When cold, the solution 
of the metals had already taken place in a great measure, and 
the sulphur was separated. This residue, when treated again with 
the same acid cold, mixed, and washed aftcrw'ards wath alcohol, 
gave 51 grains of dry sulphur. When burnt there remained ten 
grains of a blackish residue, which was almost W'holly dissolved 
in the above mixed acid by means of a slight heat. 

b. ) The solution was concentrated in a retort, and the liquor 
when highly concentrated was diluted with water, which occa¬ 
sioned an abundant wdiite })recipitate. 

The liquid decanted from the precipitate w'as concentrated 
again, decomposed afterwards by water, and the new sediment 
added to the former. This precipitate, which at a cursory glance 
might have been confounded with Algarotti’s muriate of anti¬ 
mony, W'as recognised' to be an arseniate of antimony. 

c. ) After having sej)aratcd the precipitate from the solution, 
it W'as again concentrated, and appeared then to be of a deep 
green. Ammonia in excess w'as poured into it, which rcdissolved 
the precij)itate except the brown oxide of iron, the w'eight of 
W’hich was found, after washing and calcination, to be thirteen 
grains and a half. 

d. ) The aininoiiiacal solution was evaporated to dryness, ami 
the saline mass W'as afterwards made slightly red-hot in a porce¬ 
lain crucible, in order to decouqiose the neutral ammoniacal salt. 
The residue of muriated oxide of nickel, which presented a heap 
of shining micaceous laminae of a brownish yellow, was wholly 
dissolved in the muriatic acid by means of heat, yielding a solution 
of a grass green colour. 13y means of caustic potash, the oxide 
of nickel was precii)itatcd from it, which in the state of hydrate 
was of an apple-green colour. This precipitate when well 
washed, dried, and made red-hot in a platinu crucible, left 03| 
grains of pure oxide of a schistous gray colqur. In orc^r to 
deterpnine the relation of this oxide to nieullic nickel, vH dis¬ 
solved in nitric acid 100 ])art8 of pure nickel obtained by re¬ 
duction of the chrysoprase and the pimeliie, and the solution 
was precipitated by means of potash. The precipitate when 
washed, and made red-hot in a platina crucible, yielded 132 and 
a half of oxide of nickel; according to this, the above 93| grains 
of oxide of nickel yielded 70^ grains of metallic nickel. 

B, Tlic precipitate composed of arseniated oxide of anti- 

■f mony 
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moiiy was subjected to several experiments with a view to deter¬ 
mine the proportion of arsenic, but the results were not success¬ 
ful. The object was (^tsuued, however, in a satisfactory manner 
by the following processf’ 

a.) 200 grains 6f ore pulverized and mixed with 600 grains 

of nitrate of potash were gradually introduced into a red-hot 
porcelain crucible: this mixture occasioned biit a slight deto¬ 
nation. The pasty mass of a clear brown was diluted with 
warm water, and sufficiently washed in this menstruum. We 
added to the alkaline liquor a slight excess of nitric acid, of 
which a small quantity only was requisite for saturation. The 
liquor was not -made turbid by the addition of the acid : a proof 
that the potash had dissolved none of the antimony, I poured 
ill lime w'atcr, which occasioned a voluminous precipitate. This 
precipitate when washed and dried was mixed with oue-third 
its weight of charcoal, and sublimed in a small retort. The 
metallic arsenic sublimed in a shining crystalline stratum weighed 
191 grains. The residue in the retort mixed with one-half its 
weight of boracic acid, and heated again, sublimed two grains 
and a half more of metallic arsenic. 

1.) The brovynish substance when well washed w'as digested 
with a mixture of seven parts of muriatic and one of nitric acid ; 
almost complete solution was the consequence. The antimony 
was precipitated from tlic filtered liquor by water. 

The precipitate when well dried weighed 116 grains. As in 
a comparative experiment 100 parts of metallic antimony gave 
130 of white oxide, the 116 grains represent 89 grains of metal¬ 
lic antimony, 

C. In order to determine with equal accuracy the quantity of 
sulphur ill this ore, 100 grajjis were distilled with nitric acid, and 
tills operation was repeated with additional portions.of acid until 
all the sulphur had disappeared from the solid residue. The 
matter reinaiiiiug being well washed hy water, and the liquor 
mixed with muriate of barytes, gave 102 grains of sulphate of 
barytes, in which the sulphuric acid answers to 141 grains of 
sulphur. 

constituent parts of this ore will therefore be, savii^ a 
few fractious. 

Nickel-metal..... • \d) 23*50 

Antimony-metal ....... B .44*50 

’ Arsenic-metal . Bo) .11* 

Sulphur. C ) 14*25 

Oxide 9 firon.. Ac) . 4*30 


^ 97*75 


But 
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But as the oxide of iron S'^ems to be owing to the matrix of 
the ore only, we may fairly adopt the following results: 

‘ -Nickel.25-25 

Antimony.Fiv 4775 

Arsenic.1175 

Sulphur.... 15*25' 


Total... 100* 


LXV. Process for making a useful Paste from Potatoes^ for 
the Use of Weaver s. Bookbinders, Ttunkmakers, Upholsterers, 
^c. By Mr, Charles Drury, of Mansfield, Nottingham¬ 
shire*. 


Sir,— Permit me to lay before the Society pf Arts, &c. a sub¬ 
stitute for wheat-flour paste. I have ^eh m4jgir trial for ten 
months past, in order to convince i[][^e|^n|pl|^rs of its usehil- 
ness. From these experiments, it will prove 

equal to, if not surpass, that made from for paper-hangers, 
stationers, weavers, trunkmakers, calico-pmitCrs, &c. and also 
for labels, cards, and pasteboard, as it may, with ease, be made 
free from lumps, and does not admit the air to get under the 
paper as in common paste, or injure the colour. It is free from 
any offensive smell, and not above one-third of the price of that 
prepared from flour. The use of potatoe^iaste will cause a saving 
of many thousand bags of flour annually, to be applied to the 
nourishment of mankind. 

One peck of potatoes, when prepared, will make upwards of 
thirty-eight pounds of paste, and one acre of land planted with 
potatoes would produce more tha# many acres of w'heat. 1 
shall be happy to attend, and give the Cofnmittee full explana¬ 
tion upon the subject. 

. I remain, sir. 

Your most obedient, humble servant, 

Charles Drury. 


Mansfield, May 1, 1812. 

To C. Taylor, M.D. Sec, 


Process for preparing Mr. 

Take one pound of raw potatoes, well washed grate 

them fine ou a common tin grater, without paring into two 
pints and a half of water ; then boil the vmole - itpture imme- 


• FrOrti Transactions tf t^e Society for the Encoura^ment ^ Arts, IfC, for 
1813.—Tea guineas were voted for this communication. 

diatelv. 
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diately, and »tir it well the whole, time of boilings which 

should be about two remove it from the hre, IkkI 

add to it half au ouncj|»ttely>powdered alum, by gradually 
sprinkling it into the'paillg^fuid stirring it with a spoon till the 
whole ia perfectly incorporated. It will tlien 1^6 fit for us^ and 
foims a beautiful transparent paste. 


Letter from Sir John SiNciAto, Barf, President of tiite Board 

of Agticuhuie, 

Dear Sir, —This will be delivered to you by Mr. Charlei 
Diury, whose mode of nriaking paste seems entitled to the atten¬ 
tion of the Society of Arts, &c. 

I remain, dear sir, 

Your vciy obedient servant, 

S7, Old Tluilngtmi Slrcpt, , JoHN felNfJLAIJU 

Mav eo, 

To C. I’ai/lor, M^r 


Certificates were 
maker, Ho, High 



ijived fiom Ml. Richard Free, trunk- 
lorn ; Mess. J. Viney and Co. trunk- 
makers, 122, Aldersgatc Stieet; and Mr. F. Clark, bookseller, 
33, Piccadilly; all stating Mr. Drui) ’s potatoe paste to be equal to 
that made with flour; and that, after being made ten or twelve 
flays, and exposed to the air, it did not appear to be in the least 
changed. 


LXVI. Deso iplion of n sfdendid Meteor seen at Dublin on the 

1 1th of Jlpnl 

Sirs,— As I believe that you will not be unwilling to insert in 
\oiir journal any iuroinidtion which may have for its object 
the advaiicenieut of science, I shall describe to you, as well as 
i am able, a most remarkable meteoric phaenomenoii, which 
extended across our horizon from about north north-east to 
south-west on Sunday night, the i7th of April, and remained 
so for a coiiBid<pahle time. ^ 

JVbottt nine ^clock P. M« I observed the horizon towards 
the west north-west strongly iliuminkted. 1 at first imagined 
that this appearance was caused by the zodiacal light; but as 
tlie sun d^cended, the light extended itself, until at length it 
covered nearly whole hemisphere, and occasionally almost 
reached the ts#Rith. About midnight the light Was so strong 
that the city was illuminated as if tliere had been moon-|%ht. 
At the window where I sat observing itp could see to read, 
one o’clock it still continued to difiiisc the same splendour. 
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Description of a splendid Meteor. 

It. was by some circumstances connected with this phienomenon 
that my attention was attracted, more than by the bril ¬ 

liant liglit whicti it ilifrused; a pol|w of the sky towards the 
north-west appeared at first very deu^as if covered by a heavy 
cloud. When { took notice of it, it rose about 15 degrees 
above the horizon, and appeared as if it was a section of an 
arch of considerable extent. It gra<liially increased, j)rescrv- 
ing the same shape, until it attained an elevation of about 45 
degrees, and covered nearly one half of the horizon. I should 
have supposed it to have been a \'cry drunc cloud, had tl;t* 
stars not been visible through it. That beautiful star Capella 
appearedeto sparkle through it with increased brilliancy. The 
circumference of this iimnciisc body of darkness was covercfl 
all round with a strong yellowish light, resembing the morn¬ 
ing’s dawn when the sun approaclic.s the horizon: this circle 
of light was in <lepth about five <lcgrces, in some parts it was 
broader, in others narrower. 

The wind was at south. The sk]f was sprinkled with heavy 
unconnected masses of clouds, of the kind called cumulus: 
by the direction of the wiml, they approached towards the 
north. According as each ehnid arrived at the dark space 
above described, it rapi<lly diminished in .size, until it was en¬ 
tirely dissipute<l. It appeared to me as if the gradual increase 
of size of the dark space was owing to the quantity of heavy 
clouds w'hicli were decomposed when they came into apjuircnt 
contact with it. ^ 

When the dark spac<* had attained its greatest size, I ob- 
Kcrv'ed a gleam of light .shooting across it, in two or three 
places, close to the horizon, and immediately the upper part 
of it all round began to move. The brilliant circumference 
WHS tinctured in many places with prismatic colour.s, and ap¬ 
peared to bo composed of bundles of radii emanating from 
a centre. l'la.shes of li,gbt the most vivid darted from every 
part of thi.s vast circle, reaching to the zenith j the whole mass 
was in motion, and presented a more sublime and splendid ap¬ 
pearance than can well be 

By degrees the dp.rk ^pace be¬ 
came fewer and le.s.s brilliant, the same 

appearance as it had at first ^ 

the clouds again moved in ^ 

mena were repeated, and tlie Wf^^Bgaiii 

exhibited.. As 1 ceased to observe, tltt^ one 

o’clock, 1 cannot tell iibw long th^ .might hS^S^tlttued. 

The aurora borealis has not, 1 believe, 4br 

sorae^years in the.se latitudes. 1 remember havin|f<4M^ it, at a 
time when I was not accustomed to pay much attention to such 

matters.. 
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matters. 1 am not sure whetihcr the phaenomcna I have been 
tlescribinj^y n^ay not connected with its reappear*' 

aiice v< ith increased bri|la|H|^* 1 do not know whether there 
had been observed flfipy dfRieetion between tlie aurora boreaiis 
and the decomposJfion of clouds, as appeared in this imtauee. 

As this sip^arly beautiful phaatiomcnon must have been 
seen by many thousands beside myself, 1 should be glad to* hear 
an account of it from some intelligent observers. 

Yours, &C, OnSERVATOR* 

P. S. On the raorniiig of Sunday there was a good deal of 
rain; there was also some rain the two preceding da}8. For 
nearly two months before, very little rain had fallen, ^ 

' iSihApnl. ^ ^ 

To Mrsirs. NichoUon and Tilloch. 

LXVII. Proceedings of Learned Societies, 

iL(Shtik^ SOCIETY. 

March 24, . Young Remarks on the £mplo)'ment of 

Oblique Riderc, and on other Altciations in the Construction of 
Ships, were read. 

This paper contains a theoretical discussion of the mechanical 
properties of the diffeicnt arrangements of timbers in ships and 
other fabrics, according to their direction and modes (rf com- 
htiiation. The author first investigates the nature and magni¬ 
tude of the forces to be resisted, lyhich are the weight, the pres¬ 
sure of the water, the impulse of tlie wind, and the resistance of 
the ground, or oi a rock: and the action of the pressure in a 
longitudinal direction, as a cause of arching, which lias not hi¬ 
therto been observed, is partilularly e::aniiiied. The force of the 
waves, both in a vertical and a transverse.direction, is estimated 
as far exceeding in magnitude the more permanent causes of 
arching, although from its transitory nature it has been less 
cotnmohly noticed as r^uiring particular counteraction. He 
next adverts to. j^^e iniumciency of 'a hasty view of the subject 

1^ arrangement, and shows that it 
' not its idtimate strength, that is 
•bUquity of ar|:^ii^|einent, where 
Hugs are perfe^} md&at*the 
i hmam must ’^h««de^emiined by 

y breaks, whetlief by the altera^ 

of the parts, or by t^e •giving way 
. From' ai^tuai obu^ation he e^|(Sudes that 
about ^{f^cjf ^ect is generally ^duced in one way apd 
half m odber; and hence«infers that the advantage of oblique 
timbers must be very considerable, provided they sufficiently 

Vol. 43. No. 192. Jpril 1?14. V strong 


for the dete: 
is the stiffne^ 
most material 
tb^ def^ 

thethauaer 
tion cd tha 
of the fiuit< 
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ption,'; to n oit the forces to vvliieh they nre peculiarly exposed: 
and he finds upon calculation Uppines’s biacos ar«e 

likely to he«-trong enough to resis^^^&y force uhuh oan easily 
he apj»lied to them, lie c»M»tludi^sll@y recoinmtnding the cau¬ 
tious inloptiou of these improvements^ the most decided of which 
ujjpears to he the filling' up between the timbers in the hold, as 
holli hiercasing the strength, and materially temling to prevent 
the decji): and even the obluj[uity of the planks of the deck*-, he 
thinks, may in some eases be of advantage, csjjeeially when it 
becomes necec’ssj^ to have the shij) hove down on hei “ide. 

March.*! 1. A paper by S. Groomhi idge. Esq. was lead on Atni'^* 
spheiical Jlcfiaction, correcting Ob'-ervalions on the circumpolar 
JStais by baiometriePicssurc and tliermoinetiicalTemperatuie. 

This may be considered as a supplement to the author’s for¬ 
mer paper on atmospherical Refraction; wherein he had pro- 
jiased a certain toiniula for the conqnitation of the quantity, 
from observations made to less than h’O’ of zenith (listance. 
Having since applied this formula from SO-* to 89° d2', he has 
found that the refraction so computed exceeds that observed 
from 80’ lo88°j and below 88“ gives the quantity less than 
from observation. He now proposes another formula, which will 
agree with the observed (juantity to 87 ’, and, corrected in a cer¬ 
tain ratio, thence to the horizon. 

The computation of the refraction, with the eoriections for the 
haroinetcr and thermometer, fiom the tables prescribed by the 
author, will he voiy diiect and simple, and obtained Avithout 
the tcdiwis prots'ss of log.irithn.s. In the result they Avill agree 
nearly with the French tables, to within 2’ of the horizon; wlicn 
both the ohseivation and the refraction become uncertain. 

P.ut of a paper by Dr. Olay was read, on that part of per- 
sqiective which relates to circles at distinct fiom conic sections. 
The author acknowledged his obligations to Mr. Kcrrick, the 
librarian of Cambridge University; st.atcd candidly what was ori¬ 
ginal, and what was only digested from others ; and Isqd doAvn 
propositions, onh a parf; of which were of a nature to be read. 
The Society then adjounicd, in consequence of the holidays, till 
April 21. The Right Hon. President igthe gfr^r. Tiie first 
part of a letter from f>r. Rrewstep to tfrfe' PyeiSdent was read, 
detailing some further experimental*anddiseovdrijei'|bn 
light and colours, particuiariy some optics-of 
pearl. The prismatic colours exhibited by of pehrrhave 

always been.considered ^ funiishiiig a good dejgtfai b itlr d ti^ df the 
Newtonian theory of coioui'S, by its diversifiedtafrdnse; add Dr. 
D’s experiments do not contradict this explanation. , He found 
that motltcr of pearl polarizes light as well as agate and other 
bodies, in addition to which it has the singular property of com¬ 
municating 
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municating its power of’^evelophig the prismatic cofotirs W 
riwin, wax, cement, gol<l^ra||.Jeail, itc. and this communicated 
•jiwility is retained cveir d!l|^^posiiig the body to a considerable 
tlegrce of heat, tjhat It'S‘hot actually fased. This fact was, 
discovered by Dr. 'B* in consequence of having cemented a piece 
of polished mother of pearl on a goniometer to take the Angl^ 
of refraction. He cut and polished the mother of pearl as well 
{IS possible in various monies, but still found it retain its strias ot 
.cavities resembling the fine lines used by map engravers to define 
the limits of land or water. To these striic he attributed in some 
degree the formation of the prismatic colours. 

I^fP£RlAL INSTITUTE OF FRANCK, FOR THB YE.AR 1813. 
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Mathematkal and Physical Sciences, 

The parabola itself js cmly a limit, a mere single case be¬ 
tween the ellipse and hyp^i^bola, the dimensions of which may 
vary fld infinitum, llenOe there is scarcely any probability of 
a parabolic orbit. The hyperbolas arc scarcely perceptible, 
and from experience it would seem ihat the ellipses afe hardly 
more so. Hyperbolic comets never return—elliptical^ return 
after a long interval. Thei'e is no reason for being surprised 
that only one has hitherto returned constantly. 

Laplace has discovered in the attraction of Jupiter a probable 
cause why the comet of 1770 has not appeared eight times since 
that period. Peiliaps it is entirely evaporated, or reduced to 
a nucleus so small, anil so little luminous, that it will remtiid 
for ever invisible. J3oth these explanations are not incompa¬ 
tible, and they may have concurred in producifig an effect 
which lias excited the curiosity of mathematicians and astro¬ 
nomers. 


It maybe presumed that this new hypothesis will, coneider- 
abiy diminish the importance of comets: it is sitUilar to the 
opinion of the ancients, who considered comets as .tecitporary 
collccticms of vapour which'are speedilydissipated;a^ destroyed. 
Hence the,;|^p^^er^,.of old did think tliejii pro|t1^ of 
being scrupu|^^«:^Btypd. iUl th#‘difference Aris- 

n rtrAirlfffi '"RMiflwgfciri 


totlej)laccs whereas^ aecoirdipg^MjDr. 

since it fe..only m^their perihelion, ihib^ ^y 
substance. Bui th^ 

hnnsioie, tho same thing to us aa if they d^adt - 

M, Memoir on the Quality of Matiir in lie 

Planets, ' * 


The i^mulas of MM. Lagrange and Laplace l^ablkl to 

U 2 , assign 
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assign the situation and dimensions/ ol the planetary oihits for 
any epoch. In a mathenjiatical ser^||^ the problem is resolved. 
The arbitrary constant <|uantities .a^^|6stly determined with a 
sufficient degree of accuracy for these- rfesearc^ies. We arc ac¬ 
quainted even with the quantity of matter in those planets which 
have satellites^ as Uranus, Saturn, Jupiter, and the Earth ; but 
Mars, Veims, and Mercury have no satellites. We have no other 
means of determining the quantity of matter in them than the 
alterations vthich they produce in the eccentricities and inclina¬ 
tions, or the equations which they give for the movements of the 
aphelions and nodes. But these variations are cxtren^cly slow. 
Good observations go no further back than 60 years* There re¬ 
main only the periodic equations of the longitude, and these 
equations are not greater j but their periods are shorter. Half u 
period is sufficient to obtain a double effect, since it is alternately 
positive and negative. The moon is nearly in the same situa¬ 
tion with Venus. Notwithstanding the assistance drawn from the 
tides, &c. we have not as yet an ek^^knowdedge of the quantity 
of matter in our system. 

Yet unless we adopt at least a hypothetic value for these un¬ 
known quantities, it is iinpossihic to have exact tables of the ap¬ 
parent motion of the sun. Fortunately, during the last sixty 
yeai’s we have a prodigious number of good observations. The 
estimates of the quantity of matter in these planets, which agree 
best with the a^'erage of these observations, will he, if not pre¬ 
cise, at least the most probable values of these doubtful quan¬ 
tities. 

In order to determine thorn, the author of the tables of the 
sun had chosen, out of all the observations wdiicli lie bad calcu¬ 
lated, those where each of tlie quantities of matter in the 
planets produced sensible effects. Tlie results which he obtained 
did not appear even in his own eyes so certain, that they might 
not be somewhat changed, cither from other observations, or from 
the observations differently combined, especially if different 
e}em<mt$ be used in reducing them, such as the ridit ascensions 
/of t^e stars. ’ 

' the same with tlij^icnn secular sun. 

had d^temiined it by the compiU;is<m of number, of ob- 

;«en4ttbns made i^out 17.i>2 and g^ve^ltt^the 

tnovefnent of 48 'yeef8» is, g 
secttlar hndfion^, presented ^iis 

but'M agri^ik best witli the observationstcdctik& bVidmseif. 
He perlSfeCfUt the slightest ehanie Sn tlf^tiL Jthe 
tiiyoexjtreme epochs would iiitroduec 
in the movement obtained., He did not ventuie that 

this movement was preferable to that which M. da pro¬ 
posed 
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posed aftout the sainetimef and which was 
^elf in his first researd^^%He remarked in hi»' pr<ffaee^ 
time nhh^ could dectd^fSSr'^ point so delicate* » 

But whatiwer is to be ^lathed in a long interval of tinMT, 'andt 
i)y more numerous and nKn'e pretise observations, may'iikawiaa * 
be obtained, at least in a certain degree, by redoubling preset^ 
vigilance, multiplying calculations, and employirig morecorrg^ , 
data. This is precisely whal M. Burckhardt has attempted* 

He began by calcula’tmg 36 years of observations from 1774 to 
1H10, in order without inconvenience to be able to dispense vtith 
the siuall equation of the latitude of the sun, which ought to 
pass several times over all the values of which it is susceptible, 
in this double revolution of the nodes of the moon. He em¬ 
ployed besides 310 observations of Bradley in 1752. By this 
means he gained eight ycais, which have elapsed since thcconj* 
stiuction of the last tables. To calculate these observations, he 
tor>k a mean between the corrected right ascensions of Maskelyne 
and tho^c of M. Bessel, author of the tablet, had employed 
the right ascensions of Maskelvmc corrected by his own observa.- 
lions in IBOO. And for 1752 he had taken the right ascensions 
of Bradley, newly coi reeled by Hornsby, Bradley'S editor. From 
these changes, which the researches and observations made of 
late years icndeied possible, there ought to result a difference 
in the mean motion, and probably likewibc in the value oi the 
ijuantity of matter in the planets. 

M. Burckhaidt hnds S'S*" to be added to the inotiou for 49 
years, which gives 7'7'^ for the secular motion. This motiem is 
the mean bctw'cen that of Zach and that published by La Caille 
about 56 years ago. Mayer, who attempted to correct this mo¬ 
tion, considerably increased the small error in it. Lalaiide di- 
minibhed Ma\ci’s motion 20", and gave a quantity greater 
than that now given by Burckhardt. 

We bee at least that in these oscillations the error is always 
diminishing, and that, if we have not yet obtained the trueqtuui- ^ 
tity, we ha^e made an approach to it. The mei^ nf 

the vear, aceordkig to M. Burckhardt, is 365 days fffe Ifdirs 
48'4S•7'^' the author of the table?!* made it 51*5" 
the second volume of his Astronomy, whieh was'pubMsheiifall^ 

4 yem* ago, we he inclines to 50"*, atid was'^liiil^lftnre 

hiWfff appitMfwIl^p fo the uefw determination. 'Thf'diffbrtnee 
is no«i> onlya quantity respecting which it ttiU'b® ahvays 
diffiehit tod^de. • ^ ^ 

The aiitbet of the tables had found for the lunar equation 7*5^} 

La Caitle opposed 7*05", Maskelyne 7* M. ]^3r6kliaedt 6*8'', 
The trill So that the uncertainty is reduced to 

a km^ fractioR of a second* 

H M. Burck- 
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M. Burckhardt finds that the quantity of matter in Mars jim- 
viously determined ninst l.t* Now as the cciuati<m 

itself h very small, tl .is con eetion, tmeertain on many ae- 

couiits, does not deser^-e any atU'utioti^* > 

The iriost consider<i!de correetion i»that for \'en’is ; and as tlie 
equation is much more soasihle, the uncertainty ouj^lit to be iiuu'h 
dess. M. Burckhardt diininishes its quatitity of matter nhich 
will produce a dimi’'.ution of about T'in the greatest equation. 

The quantity of matter was supposed by Laplace.... 1*0000 


The author of the tables made it. 1 *07-40 

M. Buickhardt reiluces it to .O'O.idO 

M. Liiulcnau has lately found it. 1 -0797 

ami.1*1181 


The mean of these four results is 1*05 jo, and differs.only 
from that suppo.sed in the tables. 

It was by the movements of Mercury that M. Lindenau en¬ 
deavoured to determine the quantity of mutter in Venu.«i. He 
has luiited the results which he obtained from the motions of the 
aphelion and the nodes. His mean is 1*09G4, so that he aug¬ 
ments the equation of the tables as much as we should diminish 
them if we were to make choice of the above mean. Between 
these opposite testimonies, the author of tlie tables may adliere 
to his own number. But he puts no greater conhdcuce in bis 
determination than in any other. He even admits that the re¬ 
sult obtained by M. ^urckhardt. founded upon a gi cater number 
of observation.s, and upon newer reseai cbe.s, offers iui'onseijuencc 
a greater degree of probability. A reason of great weight adds 
strength to the necessity of diminishing the mass of imitter of 
Venus, and this reason long excited distrust in the autlior of the 
tables. In wliatever manner he combined the observations of 
Lacuille, Mayer, Bradley, Le Gentil, Maskelyne, Piazzi, and 
his own, he could never obtain more tlian 48^' for the secular 
vai^iation of the obliquity of the ecliptic. The mean obliquity 
which he found in 1800 has been since confirmed l^ajl the sol¬ 
stices observed at Parig. That which re.sult.s from so 

many observations agre^g remark abl}if> well w^>-^adh other, 
cannot be wrong further than T*'. that the 

secular diminution cannot lie greater •thieliiiill^^'* Hp has never 
believed that it amounted to 5 2'\ 

Venus a of matier which would (^e48^v35it‘5Cr fij* the 

secular dimmntiom and give to the eqiiiLtioa^ V^UsIn the 
solar tablea the value whicli will result from this s^positk^ 

M. Burckhardt presses a diminution of V- ieri^atest 
equation of the centre. If we collect together all these coi^ctions, 
it w'iil follow, that the sun’s place, calculated at preset for 

1850, 







Travels through Greete, ^11^ 

1850, may dilFer 6" from a pt'tfect observation ina<le at that tiliie. 
Hut, l)erore this can>ha|)|^;^ we must suppose, what is scitfcdy 
possible, that all are at the maximum^ and have 

the same sigtj. The gamiest error that can l)e suppOi^ed is , 
at the end of 50 years. We wish the instruments by that time 
may lie brought to sucli perfection that an astronomer can make 
a single observation with no greater error. But this slight error 
may be easily avoided’by adopting the correcticms of hi. Burck- 
hardt. The most important of them is that of the secular mo¬ 
tion. It is easy to diminish it-fij of a second per yew. The 
two other corrections would give still less trouble; but as they 
ore periodic, and often of no conse<]iicncc, they may in jnany 
s-asos 1)0 ncclected. 

Corrections so little sensililc as not to pass the limits of the 
errors ot tiio best observations, may pass for a eor.finnation of the 
tables, as well as for a melioration of tlu'm. We may be e^on 
sorrv for nstroiiomers devoting themselves to calculations so long 
and so lasiitiious, and vet obtaining only results so little diirerent 
Iroiii those which we possessed before. But the tables of the suii 
coiisLitutc the foundatiun of all our calenhitions : they eanimt he 
too frequently vevilied. 1 1 is partieulhrly the duty of tlic incmhers 

of the Board ol Longitude to attend to this verification. It was 
on tins account that M. Biirckhardt has undertaken a still more 
laborious invt'stigation of the tables of the moon, in order to ob¬ 
tain nieliorations of the same kind. The very minuteness of 
these corrections is a most satisfactory proof ot''tlie singular jior- 
fcction whicli astronomical observations and calculations have 
reached. 

fTo lic coiiriniji’d.'] 

LXVIII. InteLUgence mid Miscellaneous Artielest 

M . Mii.un, the learned Editor of the Magatsin V/ncyclopcdiffSie, 
is at presogt ^engaged on a tour through Greece.^ He has re¬ 
cently tr^i^iitled to Paris an interesting account of the travels 
in Greece t<l^o Danish Gentlemen, Messrs. Koes and BronistefL 
They were* at ohici*/|^^i^4the fellow travellers ^ o»ir countryman 
Mr*. Cdck^fdk ,v undertook in ;IS12 tb dig into 

of Zea, near Attica.^ Hccdi- 
t^fd'thr^fQinii^tdpsoSjoneof which is ofbeauty: 
a statue of Apollo Musaget^t the trunk <Sf a 

hoTi»,*. and'^erai mteresting inscriptions whieb-were engri^d 
on- tim of the temple. I'hese iascriptions ebntabi trea¬ 
ties albanee, virritten in the Dwie language, with the 

^toltans of‘ Naupaetos, the Athenians, cmd the Garystians ol 

U 4 Euboea. 



iJl2 Ttuins (f Pompeii. 

Euboea, 'riiesc fine inscriptions, which furnisli some iiovd ideas 
upon tlic site’s of the four ancient..of the island, are the 
property of M. Bronsted, who is w«tt|i|^fiedio decypber them, 
M, BVoiisted in rctuiiiing stoppelTl^me island ot Ithaca, so 
much celebrated by the father of Ionian poetry: on passing by 
Leuca<lia to I’reve.%a, lie became acquainted with Ali Pacha, an 
old governor, full of energy and of a remai'huble ciiaracter. He 
traversed Albania, and w'lis detained at Corfu by contrary winds. 
Hero he found'that abundance of medais had been obtained iu 
consequence of the excavations ordered by General Dcuzelot, 


iiurNs OF roMPEn, 

Wc translate from L’lUil/cOf a valuable periodical work pub¬ 
lished ill the Italian language in London, and conducted by the 
learned Dr. Augusto Boziji Granville, the following account of 
an exc avation macle among the ruins of Pompeii on the 18th 
of March 18L‘L It is drawn up by an eyewitness, and addressed 
in the fi rm of a letter to Dr. Granville, 

^^Tliey have coininenceil the execution of a great project 
here, viz. the clearing of the whole of the walls w iiieh sur- 
rouml Pompeii, and which are supposed to be about, 1000 or 
1700 toises in cirCumtcrerice. Great advantages will of course 
be derived in future excavations from the dcimdation of the w'alls. 
The strectr^ which lead from the various gates will lie more easily 
found, while there will be a greater facility iu transporting the 
ashes ainl earth, and a guard may l:hen be placed over the mo¬ 
numents to prevent dilapidutious. 

“ The walls of this city are real fortifications: they are from 
IS to 20 feet iu height, and iu some places higher : tliey are fbr- 
tifiod at intervals with a kind of (juadrauguhir towers partly 
destroyed; *Rnd they do not seem to have much exceeded the 
height of the wall. They are furnished with small gates, which 
seem to have answered the same-purpose with those in mo¬ 
dern fortresses. Certain it is that two of these already dbico- 
' vered were u.>t;<l by the brave inhabitants of Pojn|5eii in their 
sorties against the troops of,Sylla. 4 *.-; ^ 

“ The w'ulls are twelv«,|^ij^t broad; they are otnlijn^nted, both 
on the side towards the c!i^‘and towaiik the country^ , with pufa- 
pets, which probably sieived in time of war j|B a security* to tho 
soldiery, and iu peace as a promenade for the''inhabitants. The 
parapets are furnished with loop-holes pretty close to each other, 
and with scuppers to carry of}' the W'ater:—in foyeral 
there are flights of steps leading up from the city. 

The vvall^ are not uniform, in consequence of the injuries 
they have sustained at ..various periods; they ere mos^ built of 
masses of fine stone four feet broad by five long, and two in 

thickness. 
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thickness, without lime,uii4..yet vi^ell joined tf^ether, but so ir¬ 
regularly that the arcbitie^l^is of the kind denoininated incer- 
turn. If we are to beiii^|£^t4hese arc re!>,torar:ons made in the 
last days of the city, tiuie of the siege of Syllu, and 

the earthquake A, D. 63, ^eu the upper part of this description 
of architecture and the lower will he found to be more l egulw* 
Among a great number of these stones there wus a monogram 
formed of an H and an £: on another a resemblance to the 
fireek L or cross formed of tv/o Zs, similar to what we see upon 
paintings of ancient vases and in the monograms of medals. 
These probably were the characteristic marks of those who fur¬ 
nished the materials, while the Greek and Roman names which 
are so fie(|uenrly met with, may have been those of the work¬ 
men, who probably did not think they ^ oukl have been handed 
down to so late posterity. 

Among the w’orks on coins and medals which enrich the Ca¬ 
binet of Medals at Milan,,there is a vvmk in Clnncse, published 
in 17.)0 by oider of Kion Long. It contains designs of upwards 
of 900 antique vases whicli strongly resemble the Etruscan, and 
tlicy iire of a very remote tera. 

The Aastriiia Government has recently directed its particular 
attention to the diffusion of the means of education in Hungary. 
.As the inhabitants of this kingdom speak four or five different 
languages, and their rnaunei's and religirm are also different; 
three large schools have been founded, at which teachers will in 
future be educated, who will afterwards spread theinselvevS over 
Hungary, 'riiese schools have been cstuhlisbefl at St. Andr6, 
Pest, and Arad. Every branch of education necessary for the pre¬ 
sent state of European civilization will be taught at these semi¬ 
naries, and the learning requisite for the Greek, Wallachian, and 
Illyrian churches. ...- 

A late number of a Journal entitled published 

at Vienna by^M. de Hammer, gives an extract from a curious 
letter resjjetithjjg Arabian horses writicu by Dr. Seetzen, and 
dated Mokaji:Ilith of November The w^rit^r maintains 

thM these animals are much, less numerous than has generally 
been supposed, andJie mentions 5,600 as being the.who^ num¬ 
ber of horses Tn aO Arabia. He also combats the opjiuon ge¬ 
nerally entertained in Europe, respecting tlie beauty and good 
of the 4fabiaii breed of horses. 


FINK ARTsr * 

Mr* West, the President of the Royal Academy, has we under¬ 
stand fiirnished Mr. Galt with materials for a history of his life. 

Tho 



(J14 Literary Intelligence. 

The work will cmhraf;o a vjist number of original anecdotes of 
the most cclebrateti c}:jir;i( tcr» of EurO^and Aincrira during the 
last sixty j'cars. It v/il! he particuf^^ interesting to artists and 
students of ar^. ntt on’v fcr the development of the prim i pies 
which the pre 'i<u'*nt has ioilowed in His long and ;;>lendid career, 
but for his critic J opiniov.s on the remains of aiujent seuJpture 
and the great piii!ili!i:;s i'l France, and Italy. Mr. Cialt, ha« }ng 
himself visiterl i.n.iiv oi the {iiiest collections both in this counti v 

j ^ 

and abroad, wiil interweave in the narrative the observations of 
ingenious men, wIiodj I’c has met with in the course of his 
vels'. No work orjually comprehensive, relative to the mof.s! 
utility of the hue arts, and their actual state in the world at this 
time, has yet appearcrl. It will, besides, be as minute in the bio¬ 
graphical details as if it had been executed liy Mr. West himself. 

Mr. Thelwall is preparing for the ])vcss, a Report of the re¬ 
sults, of his experience in the 'I'reatment of Cases of Imperfectipn 
of the Roof of the Mouth, Uvula and^Vehun Palati, and other 
defects and nmlconformations of the Elocutionary Organs, Cases 
of this rloscription, the author observes, have liitherto been re¬ 
garded both by medical men and teachers of clocuti«)n, as totally 
incapable of relief: and though some ingenious dentists have 
attempted to supply the deficicnces by artificial organs ; these, it 
is asserted, liave not only been found very imperfectly to answer 
the purposes of speech and intonatioiij^ but at the same time, in 
a coll^iderable degree, to he both inconvenient and dangerous, 
Mr. T. maintains that in every one of the cases uhich have been 
Mihmittcd to his inanagemciit, —the details of rvhich will form 
the hulk of this little volume,—he had been completely successful, 
without any application of artificial apparatus, not only in pvo- 
<lueing a perfect intelligibility of utterance, but also in removing 
the otfensive peculiarities of voice resulting from such nialcon- 
fbrmations. To this will be subjoined. Reports of several Cases 
of Amentia, or tardy and imperfect development of the faculties. 

A coiniderable portion of this volume was intci)^i^«t<>. have ap¬ 
peared in a pamphlet announced about this tinrm year, in 
reply to tha assertion of Monthly Review pre¬ 
tended discoveries were nothing more than ilw most exploded^ of 
poetical errors. Professional engagements bating pi^vented at 
that time the prosecution of that worii, the "lAaterit^ are now 
thrown into another form; and it may be interesting to inquire 
what connection there can possibly he between discotn^s or 
principU's by which such effects are to be produced, and any de¬ 
scription of poetical errors*exploded, or unexploded. 

The work will be addressed to Mr. Clinev by whom sOvetal of 
the cases to be detailed have been referred to the'AuthmVma-^ 
uagouicut. 
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• Messrs. Kapoutanaki, of •Smyrna, are preparing for publieo^ 
cation a complete Systen^S^ Universcl Ge{»graphyin modern 
(bcek. That part whidr^lbte^ to the Ottonidii J^mpire will be 
more copions than in anyd^r publication known in Europe. 

Dr. Wuttig, professor of chemistry and mineralogy in the 
university of Kasan in Russia, has announced the discovery of 
a new mineral, to which he has gixen the name of miaszlto. 
According to his an.alysis, it is a compound of carbonate of lime 
and carbonate ol" strontiim; it may therefore be only a variety 
of the mincrdl arragonitc discovered by jjrol'essor Stronieger, 


Chevalier Cicognora, Prc'jidcnt of il)<‘ Athcntcnin of Venice, 
has published tiic PiospcctiLs of his Histoi y of Sculpture from its 
revival in Italy to the pr'j‘-(;ut time, jn onler to form a Supple¬ 
ment to the works ijf Winckelmai'fancl M. Lerous d’Agineourt. 
The work v. ill he dhicied into six hooks. The first will relate to 
the origin of the art. ^’he' second will contain tha history of 
those templi-s, ancient and niodtrn, whicli are distinguished by 
ornaments of sculpture. And in th.e lour subsecpieiit the author 
will give the history of seidjitiire properly so called, divided into 
five periods ; 1st, from Nicolo Pisano f'l Donatello*; 2d, from Do¬ 
natello to Michael Angelo; ibl, from Michael Angelo to Bernini; 
4th, from Bernini to Cauova; and oth, to the present day, 

NEWZFALANO FI.AX CIM,TIVATJ-D WITH SUf CKSS IN FRANCE. 

Ill a letter from M. Faujas St. Fond to M. Thouiu, inserted in 
the Annalos du iSlu'Uvni d'Ui^lnite Naturelle^ he announces 
that the Plwrmium hnar, or New Zealand flax, which had hi¬ 
therto never flowered in Europe, had given out flowers in the 
garden of M. Frcyciuct, the father of two officers who were in 
Capt. Baudin’s expedition. 

The Pkormium.trmr,'* M. Faujas St. Fond adds, was 
cultivateil i»f the garden of M. Freyeiiiet and in^myown. We 
took care to-^pver it in winter; hut as we weri at first anxious 
to multiply oiir^lants, we cut off shoots^-^ery year, which greatly 
impoverished the principal plants, and of course interrupted their 
flowering. At lenj^b^ when wc became anxious to tee them flower, 
we reserved about^a tenth], and left them to themselves. 

Those soon increased prodigiously, and on the 10th of 
May (1813) Freycfnet informed me that a very vigorous 
flower-Halk was shooting out fi'om the centre of one of his 
stronger plants. Seven days afterwards this stalk was throe 
feet higbvf' on tlm 3ist it was five feet six inches, and on the 
"7th of Jane six feet ten mches. On the 14th, its term of greatest 

increase,. 
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increase, it was seven feet six lines j tlie stalk was then three 
inches and four lines in eircamfer|^||b^tthc hose, and two Indies 
and a half half way U]). The number of a hundrccl 

uud nine arc borne upon aItematepBluiicle‘i, and have a pleasing 
efFect. The colour of the flower is'a greenish yeJoWj that of 
the stamina a golden yellow. 

“ 1 intend to make a drawing of the plant, in order that it 

may he conipared with the figure published by Foster in Caj)t. 

Cook’s ^^econd Voyage. I have made some very .'trong ropes 

with the leaves, from vvliich I obtained the flax by a very simple 

process. 1 shall send these ropes to tlie -Viuseum of Natuful 

. Ilistorv.’* 

0 

cm t.i* LONJJON TRUSS SOCIR'l’Y 

I'hr the Relief of the ruptured Poor throughout the Kingdom, 

\Vc give jnibiiLity to theUlBovviiig o|ficial statement respect¬ 
ing this useful urul extci'sive charity with great pieu;sure. From 
the great lunuijor of persons among tlie'labouring poor who 
were afliicttd with heiaiji, an<l for whose relief no adequate 
provisitni existed, on the 14th i;f October 1807 Dr. Squire, Dr. 
Ilerduian, Joiui'raiiiiton, the. Rev. 11.0. Watkins, James Hor- 
wood, Michael IJartlett, Joseph Atkinson, Jol.n Middleton, 
John Gar<luer, and Jolm Whitford, met at tlie City Dispensary, 
and formed themselves inio a Society “ for tlie Relief of the 
rujilured Poor throughout the Kingrfo^ the City of London Truss 
Society.” W 

From this very humble beginnings the Society has increased 
ill itiS ineaiih by tiie exertions of a few individuals, and is now 
extending relief to nearly 2,000 patients aimuaily. 

The following account of herniary cases, and their vatictle.«, 
must be interesting to the philosophical as well as medical 
reader. 

The great facility of obtaining trusses, and the liberality of 
the Committee in allowing Governors to recommend patients for 
relief, the expense of which often exceeds th^L^ount of their 
subscriptions iq|i-fold, have contributed in degree to 

the extension of its bei^ts, whilst the strict d^nomy observed 
ill it.s expenditure'has enabled them to met t the demands mtli 
but a trifling defalcation. . 

The little extfa expense and the statement of accounts arc 
perhaps unparalleled. The whole subscriptions from thc'ccun- 
inenvej^^^^t Society, which are brought into- one view, 

iviil i$tiah1e a liberal public to judge at once of the correctness 
♦vith which its benevolence is applied. 

The following statement of the situation and occurrence of 
hernia, at diflerent periods of life, has ficco extracted from the 

register 
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wgi&tcr of the patients reiiered by the CHty of London Truss 
^Society, within the ^ year«. 

In* 6035 cases 4908 and 1127 were femalG<«. 

Femalei. ^ 

!S?i’ in I ) 307S 1 

Jo ■} >3586 single 

38 2^ righ“,J } J 

'12 ,0^ £1:!:SS^;' V .‘^S^-loaLle 

19 259 umbilical \ 

8 26 ventral / . 

17 24 have undergoncbperations, all except 

07ie have been completely sucec‘‘'>ful 41 

52 65 with uinbilicdl hcn^a have been 

cured without triafts . II7 

53 7 W'ith prolapsus ani . 60 

181 with ]>rolapsus nteii .. 181 

1 withvarix of‘I the abdominal \cins .. I 


4^)08 1127 


-6035 


0035 


418 patients were relieved with trusses undei 


282 ditto, betw’een 

10 

and 

20 

ditto. 

502 ditto, ... 

20 

and 

30 

ditto. 

1029 ditto 

30 

and 

40 

ditto. 

111.3 ditto, --- 

40 

and 

50 

ditto. 

1124 ditto. 

50 

and 

60 

ditto. 

768 ditto, —.. 

60 

and 

70 

dittos 

2/8 ditto, 

70 

and 

80 

ditto. 

30 ditto, --— 

80 

find 

90 

ditjEo. 

2 ditto, ——— 

90 

and 

1G| 

ditft). 
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Five females dfldi had umbilical and’^double femolfal hcrnlft, 

I female had large ventral and double femoral hernia, 1 female 
had umbilical and ventral hernia, 1 female had ventral and pro-^ 
lapsus uteri, 5 females had umbilieal and sin|R femoral hernia, 

1 female had right inguinal congenital hernia. 

SiK males each had left femoral and right inguinal heitiio, 

1 male had left inguinal and left femoral hernia, 2 mal^hld 
left inguinal and right femoral heinia, 2 males'had right ingui¬ 
nal and left femoral hernia, 2 males had, double inguinal .and 
right fsmoral hernia, I male had double inguinal and left femoral 

' hernia. 
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hernia, 1 male had right inguinal and right femoral, 2 male^ 
cacii had double inguinal and femoral hernia, 2 males 

had ventral and right inguinal male had umbilical and 

left inguinal hernia, 1 male had't^Hpi^ and left femoral hernia, 
5 males each had umbilical and inguinal hernia; 402 pa¬ 

tients bad congenital hernia; 1 male had very large varicose 
veins on the abdomen. 

From the most accurate estimation^ it appears that this ma¬ 
lady exists in one person in eight through tlie whole male popu¬ 
lation of thi*^ kingdom, and even in a much greater proportion 
among Ihc labouring elassos of the comnmnity, in nianufaeturing 
clistriets, partieulorly in thosq p(‘rsons who are employed in 
weaving, or on the water as hoatnieSit 

In one district in tlie western part of England, comprising 
20(),0()() inhal)itants, it h;is been ascertained, by actual observa¬ 
tion, tliat upwards of tme in 'ftvo oS th^ whole population labour 
under this malady. John Taunton, 

Siui^ooiito tlicCitv of LiniflonTruss Socictj’, 
21, OtrvilK -Srrt’i-f. [liiUon- th*' City ami I'iosliury D spcnsancs, and 
Garden, dOtli Dec. IBI.T. Lectiircr'on Anatuiiiy and Surgery, 


MeteoroJngkal Olservntiovs made at Cambridge 
from March 1.5 /o 31, 1814 

March I."* to 20.— The frosty and wintcrlikc weather with 
enow showers and ea'^terly winds dptinued till the 2Uth, when 
signs of a change ap];earcd. From this time the air got coii- 
liimally warmer, features of anocitmulus again ornamented the 
sky, and foreboded the return of spring. The great change of 
tenipcratiirc about tlic 20d, tlie line warm air and south-west, 
wind of that day with beautiful fortiis of the chrocumulus^ the’ 
opening of crocus and other spjring flowers, and the singing of 
the birds, and busy appearance of rooks constructing their nests; 
were circumstances so rapidly supervening on a long protracted 
and unseasonable frost, as to have a very pleitsiny eflget, and to 
put one in mind of the sudden return of sprjj^^wthe northern 
countries of the continent. We had a line wvi^^ower in the 
eveuing of the 2(>th. - 

March 27.’—Very fine clear day and westerly wind, witli 
beautiful feature||N)f cirrocuvivlus anil cumulus. 

March 28.—Kne w'ann tlay, cirrus^ cumulus^ &c. 

Mf^ch ^9.—A veil of cloud ob.scured tlic sky, with westerly 
win^* 

March 30.—Calm day; early in the morning a white stratus 
obscured the lower atmosphere; when it cleared olf, and the day 
became line, cirrus was seen aloft and light cumuli: towards 

two 


and at Clapton. 91^ 

two o’clock the cirrus apd the cumuli became larger, 

and approachul In ^ cumulostratus. Fine whole- 

.•^oine warm day* Theii^^9|||^ the shade. Wind westerly*. 

March 31.~Cloudy smne small rain and wind. 

Ohservatiom md^e^^^aptonfrom>April 1 ia 11, 

ApriL 1 .—Cloudy morning, fair at times in the day. Wihd ' 
southerly. ‘ . 

April 2.—Fair. Cirrm, cumtdi, and other clouds; warm and 
wholcvsome air and clear night'. Wind southerly. 

/ipril 3 .—^Fair; cloudy at times 5 fine afternoon, breeze from 
SW. Cumuli and some girrus. 

April 4. (doudy morning and N wind, but still warm. The 
wind became easterly, and much cirrocumulus appeared in the 
masses of cloud in the evening, wliieh was warm. Therm, at 
midnight 42 Barom. 29*68. " ' 

April 5.-r—Fine day; wind northerly in the morning; cumuli 
and cir}i; by night tufts of cirrus. 

April 6 .—Wind SW variable aiid gentle; a thick wet mist 
or fog in the moniiiig (modification probably of) cirrostratus: 
W'heu it cleared off, a fine day with cumuli, though the atmo¬ 
sphere was still rather hazv. Therm, at 11 P.M. 43®. Barom. 
30*10. 

April 7 .—Fair day; fog early, and then cumuli. Therm, in 
the day 11 at niglit'-d^®. 

April S.—Mist early ;'45ien a few cumuli succeeded by 
wind, and very clear dry air: indeed the sky was quite cloudless. 
Therm, in fhe day 58’, at 11 P.M. 41®. 

April 9.—W’ind SE; clear sky with features of cirrus' and' 
other very various appearances; diy air and very clear distances. 

April 10.—Clear day; exact cirri of various figures, and rapid 
changes as usual iu this kind of weather. Wifid ^Ira and 
easterly. Red sunset. 

April U.—Clear day, but of a different kind frmn yesterday; 
no clouds a few small cumuli ; clear sunset, but hot much 

coloured. ■ 

4 .' 5 

• The daws, ('Carru moncdulr) soared round an<J round at a refy groat 
heiglit in tije air, and the ruvoit croaked aloft: all signs of fine w.eat6er. 

p 

Corpus Cliristi College, Cambridge, _ _ 

April 12, i«i4. Thomas Fq^stbu. 
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LXIX. Improvemmi in^ 
prevent the Oudgi 
repair it when d 
Ruahtyn, JOpfuhighSi 

SiRj*^! BBQ li^e tcf to you, that from the common 

mode in which th^ midgecHM, for cranes or water^whedls, ca;e 
now fixed, they are ^bte to heat in woikin^, apid soon become 
loose; and by attemj^tini^ to deettpe them we^geSj tli» shaft 
gets split, injured, and rendered useless. 

To obviate such inconfamences, ani^ even to repmr an u^ured 
shaft, 1 have invented and practised a plan, which has penectly 
succeed, and of which I have sent a model to the Soaet^. 

Upon Uiis plan, moie iiimnevs ind security is gtv^, wi^out 
weakening the shaft by the deep nioitices usually cut therein for 
fixing the gudgeons. My imention is also cheaper than the old 
method, in which the hoops alone cost about four guineas, and 
the cast-iion gudgeon 2/. 12s.; whereas on my plan the expense 
of the whole will only be 41, Ifii. If iieccssar), I will fiiinish cer¬ 
tificates hom pcis jir nlio have made tnal of my invention. 

i tun, sii, 

^'>ui humble sen ant, 

Ruabon, Teb. Vi, lRt2 EoBERT HuGHRS. 

To C. Tayhr, M.D. Sec. 

Certificates, 

On the 14th of June, ISll, Robeit Hughes, of Ruabon, in¬ 
structed me in m.ikiiig a cast-hoop gudgeon, for a tumbling 
of a large and powerful watcr-wheel for giiiiding clay for bricks^ 
tiles, &c. which f have found to be a great improvement, as 
witness my hand this 3d day of October 1812, ^ 

Trefynant, Hoabon, Dtnbi^h&hire. ThoIIAS EvaNS, 

This ift tQ that Robert Hughes, of Ruabon, fi>rmed a 

new confltrfiy|||hof gudgeons, foi the «hi^ of a watfg«wheel ho 
built for y^ar 1806, which wheel is 28 dtameter. 

These g^geo^s took in the whole body^Of the sha% weej^d 
the outside.^ I have not been put to any ex^^:^ ^ 

making thereof, nor d!h likely so to he untij^thd 
tinie^ In short, J cannot spei^ too t^peb^iu his 
Mtd 10 Ms inMouity and workmanship* 

%ei^t-MHl, August ^,1812. ‘ 


o from tie Ee e om m^ t ht . 

S9l9.*—The Si^etjr*s»lnyer niedSlpiras yeted to Mr. aagwS Jtor'l 
mueication / * 
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,322 Improvement on the Axis of large Water-Wheeh, 

^ Tlie wowl shaft of a uatci*wh«i!^. 18 feet diameter, was so 
worn and decayed at one end, bi putting in and wedging 

of the gudgeon, as to render a of Uigt pro(*ct>s ini' 

practicable. Robert Hughes, 'iMHHmculty, contrived a cast- 
iron gudgeon, with a hoop to iitclosed the end of tlie 

shaft; 7 t was puv on and fastente^ and has worked steadily ever 
since. I am inipiircd, that he pi.t«i the hoop gudgetm now on 
new shafts, u id i* sami to me a gi^at impro\ement upon the 
gudgeons formerly in uso. 

Iluchin, Sept. John Jones. 

Reference to the Ert^^aving oj Mr. RouEltr Hughes’s Mtt*>od 
of fxing Pivots, T Gudgeom, hU * the Shnjtor wooden Acn 
of a If^ter IVheel, which wil* tn the Danger of ilitir 
getting lao&e in the Shaft, and pet mif their being repaited 
when damaged. Plate V. Fig* 1, 2,3. 

The ordinary method of fixing gudgeons into wooden shafts, is 
to have an iioii cross, formed on thc*end of the gudgeon, which 
is let into the wood, to a cousideruble dejith, and is held fast by 
small wedges, diiven m round it, iioops beinf fitted round the 
outside of the, shaft, to pi event ihe edges splitting it. The 
defects of this method aie, that the shaft is much weakened, by 
the cutting into it; and the coiistjuii stiam of a heavy wheel, 
always acting in different diiections' causii' the wedges to be¬ 
come loose, and at length fall out 3 th^ ^litre of the gudgeon is 
frequently attended with more seiiotis damage-, for the wheel 
falling upon the bottom of the race, gcaierally bieaks the rim and 
buettets by its own weight. 

.The iinpro\eincnt made by Mr. Hughes, consists ip applying 
a cast-iron box to the end of the shaft, and to this the iron cross 
of the gudgeon is screwed, so as to fasten it more hnnly than by 
the old method, auft w'ithoiit weakening the wood by cutting it 
away. AA, hg. 1, of Plate V. represents a portion qf the end of 
the wooden shaft, whii h is of an oct^goiiid form, and has the 
water-wheel fixed upon it; it is long enough to ||MiL across thp 
pit, in which the wtieel woiks, and having at each 

end, is supported and ^volvos upon them in pr^er bearings. 
BR is tiie cast-iron box, fitted fast upon the, etic^ 0 f the shaft, 
and beit^ wedged tight, preserves the from spUtcftig as 
effiectuall}^ as any hoops can do; ^pon the eul! of, the box is a 
ptq^iti^lSaf|Mfh» AQf and m tlia face'of this four or 

for the reception the a^ms of tjieju^i prohs 
is part of the gudgeon C, on which the re- 
vofvW; this' ero$$ is firmly attached to theidiox, by four screw 
belts, which the flaiijdi) aud also throng the ends 

of tlie arms or the cross, having nuts sprewed on the outside to 

make 



Description of a Carriag$»Wkeel Gmrd* 

make all fast. The 3, $ho)t« the erose ItV, and beat 

BB, separated, to exdM||||^fanner of fitting them ^etiier^ 
the inside face of thlr^B|fetVing prdetetions ee, ivhieh eulet 
the end of the aiKBHjRoe pi^ot m tt« true centre; thiis 
the bolts have only to hwtne gudgeons Ihst on the end of the 
box, the principal stnun Tieing taken off by loanner of htting 
the cross into the box. 

When the gudgeon of a svheel, htted on this plan, beeomes 
worn out, so as to ie<cni'ie a new one, it can be removed, by 
taking off the tour nuus. and a mw one applied. 

The cross and gufigeoii, being of small dimensions, admit of 
its cylindrical p^rt C being very coiiven. ntly turned in ^ 
lathe. 


LXX. Desetipliop >/ a Carriage’Wh^^el Gmrd, ly which 
the fpheel r re^athed mfe vpon the Axis m cose of the 
Linch-pin coming out. By Mr. Jouii P^dbury, ^ Speen^ 
hamloffd*. 

Sir,—From » conviction of the good wishes which the Society, 
for which you act as Secretary, ever feel for ingenuity, in its va¬ 
rious branches, I am induced to lay before you a plan, of my in¬ 
vention, for the moie effectually giving safety to the wheeb of 
carriages, to prevent their breaking, or to avoid any piischief 
from loss of that very ciRtsiderable support, the Uneh'^n, on 
the dependence of which the lives and limbs of so many are con¬ 
tinually exposed. 

The plan I now offer for the investigation of the Society, is 
calcolsJted to obviate the danger which may arise from such an 
accident $ the great repute it has obtained, and the jdmost ge¬ 
neral application of it by the coach prqsrjetors ofd^e Bath and 
other TOMS, together with the prevention of many accidents 
since its adoptitm, will, {(flatter myself, plead a sufliiNeilt apolo^ 
for my ^ notice^ 

I am, sir, ^ f ' 

Yom obedi^ humbb * 

Speetdauida&d, Oeu 101S. jopoe 

^^**^!**^ _ ^ -L .. . 


To C. ^oylor, M.A Seq* 


tW ffiUowing gentbmc9^, residing^iu tide 
inspe^tad the apparatus, ^aud much approst 


* From JhmkteHoiu of the So^sSyfoe the JKarnrawillie# 
for 18t3.-.rhe of^ Society * 

this cotoaumbadon. 

' X2 



done 







^^4 Description of a Carriage-JFheel Guard. 

done me the honour to affix their.names in testimony of its 

•. Joseph Anbrei^s, , ; Dunbas^ 

William Halijett, ^HIluisney, Jim. 

JjtMBs Croft, AwtffONY Bacon, 

JoHfti Wells, , Francis S. 8teab. 

RicharbiBouciier, 

' 

’Reference to the Engraving of Mr. John Padbury’s Guard for 
a Carr’iage-Wkeel, hj whtchihe Wheel is retained safe upon 
iheAxle^ in case of'ikeLinch-pin coming out. PlateV.fig. 4,i,. 

This contrivance can be applied to any carriage, as it docs not 
require any part of the carriage, or axle-tree, to be altered, 
further tlian the addition of an extra iron hoop upon the inner 
end of the nave of the wheel. 

This is fully explained by figs. 4 and 5, Plate V, the former 
being a section, lengthways, of the axletree, and the latttr a 
transverse section j AA represents the iron axletree of a carriage, 
bolted beneath the wooden bed BB, or frame, of I he carriage ; 
CC is the wheel; DD its nave, tlio axletree box dd being fitted 
through the centre of it as usual; a is the liiich-pin, passing 
through a mortice in the end of the axletree; BE is a circular 
box, ^tened to the bed BB of the carriage, and surroniiding the 
inner end of the nave of the wheel, to prevent dirt from getting 
into tlie axletree; the extra hoopi before mentioned, which is 
fixed on. the end of the nave, is contained within this box, and 
runs round without touching it; it consists of a strong hoop /</', - 
fixed fast,upon the nave, and having a flat circular ring, formed 
out of the same piece with it: thf latter, when fixed, makes a 
circular projecting rim. Upon the end of the nave, as the figure 
plainly shmvs. 

Tha same clasp band F, wliich, by means of two nuts beneath, 
fastens the axletree AA to tlie bed of the carriage, also fastens 
doWn a piece of iron G, upon the bcd< B ; in tlie extremity of 
this piece of iron is a hole for the reception of^ e, the 

point, of wliich enters within the box EE, and comes'before the 
projectih^ring bby so as to effectually prevent tibie wheel from 
com'ing-off its axle, even if the liuch-pin shquid by acci4ent dtop 
out: the'point of the piii e is so situated as not to come in-coii- 
tact.with the plate l'b^s4\\m the linch-*piu is in its places there¬ 
fore it no'frictiou to retard the motion the carriage. 

is^tfci^red to take off the wheel, fot the ptiipcoe of 
rejjairtfor for glaring the axletree, the screw e is ts^en out, 
and the iilich-;pihMgg removed, ^ wheel eidt be tgkeil o£f. 

1ft the xxriitb*v6tmhe of the Saolmy*s Tnuosictiom, at jp,. 147^ 
wihjj be found a description of an invention, by Mr, J. Varty, of 
# Liverpool, 
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Liverpool, to be applied td Unch^pin of a carria^, to prevent 
tile wlieet coming off ite the linch^pin nhould drop out; 

this contrivance beingSiflB at the exttennty of the 

nxletree, close to the it mav be used in combination 

with Mr. Padbiiry^s invention, and would then render a carriage 
60 secure that it would be scarcely possible for the wheel to come 
off, by any accident short of the brealdng of the axletree; and 
even tiieri there would be a chance of th^ wheel being retained^ 
in the circular box E£^ 'by the point of the screw e, so as tb 
sustain the carriage from falling, until the horses coUld be stopped. 


LXXI. Notes and Ohervatims on Part of the Eleventh 
and the Twelfth Chapters^ and Appendix, of Mr, |lopBRT 
Bakewkll's Jniioduition to Geology ;**-,-’^Tnbracklg tact- 
dentally, several new Points of Geological Jnvestigo^^ and 
Theoiy, By Air, John Farkv, Sen,, Mineral Sutpeyln', 
t fCuncluded from p. 261 ,j 


Notes, ^c. 


[P. 


. 274] 1. 8, of Craven in Yorkshire —J The nOrth^weHem 
parts of which, at least, seem to have the same Limestone 
Rock as in North Wales, and in Shropshire, a^ hfr. 8. is 
said to have represented, P. M. xxxix. p. 236, but nOt the 
same with the lowest of those in the Peak of Derbyshire, 1 
think, see iny 1st Letter, vol.xlii. p.-’iS, and 3d Letter, p. 170. 

1. 12, exclude the coal —** The mode In which this 
exclusion happens, is very conveniently passed over ih si¬ 
lence, see a Note in my 2d Letter, vol. xlii. p. 105. 

1. 18, a few miles only ff.—ff Query,—see my 1st I#et- 
ter, vol. xlii. p. 57, and notes on p. 257. * 

P. 275, 1.14, Some traces of the locks*.—*Tlie great 

Hty of this supposed identity of the Peak Limestones, 
those erf Ticknall and Grace-Dieu, is heightened, by knotb^ 
ui p. 166, of Wild-Park, Breedon 
hill, combited magnesian Limestones (intermixed'wilh'tliese^ I 
being i#ntical with the yellow Lihle Rock, ^ 

side of Derbyshire, as obsen'ed in my Note ok*^^ ^ 

also toy 2d Letter, vol. xlii. p. 106.—'* It sa-' 

tisfy the curious to be told, thRt these tllpe’fdtki lure mere 
anomalous masses," Mr. 8. p. 46, in your 
I. 26, west side of Anglcsea f.—f The Ce^f 



hhangel Esceifiog, Ibr^lges past: thb uppermoit of these is 

X3 asoft 
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[P.275] a soft Coal, generally of 5ve^yBrd$ thick, the next a hard 
mostly of two yards lower one is usually 

three quarters of a yard tht<dfii||Huiie^ or fire Clay occurs 
under each of these three C<^iJ^i^3tt$ual (Rep. i. 179 and 
44fi and P. M. xUii. p. 28and Shale, Bind and Gritstone 
beds on and between tlntm \ altogether these CoaUmeamres 
seem about 150yards thick: below the thiee-quarter seam, 
there is a thickness-—perhaps dOyaids, of barren Coal-mea¬ 
sures , in 'which, althot^h the appearances are very pro* 
mising and have induced several trials, seams of sufiicient 
thickness to work, are rarely met with. Below this occur 
' what I have denominated the Floor Rocks of the Anglesea 
Coal-trough, (vol. xlii. p. 356 and 360) and seem tc^ther 
to be about 90 yards thick, consisting of a variably and very 
coarse Gritstone with Jasper fragments in it occasionally; 
below M'hich is a gray Limestone liock (verycherty and bad 
in quality in Llannhangel) ; th^l^he middle coarse Gritstone 
Rock, often containing huge rmassesof Chert (as Graig-fawr, 
vol. xliii. p. 126) and Jasper fragments, coaly masses, &c. 
Below this the black Limestone or (Kilkenny) Marble Rock 
in thin beds, occurs; and then the lower variously coarse Grit 
Rock, graduating locally into Conglomerate, see my Note on 
p. 202; and'then the coarse Slate .succeeds. Both the Lime¬ 
stone Rocks above mentioned, arc I believe included in the 
Halkin or highest of the three Limestone Rocks mentioned, 
vol. xlii. p. 53, 59,32c.; in which case, they would with more 
propriety perhaps be called four Rocks of Limestone, that 
surround, and basset on more than three sides of the slaty 
mountains of Wales. And, if these are classed with thafour 
Limestones of the Peak of Derbyshire, what very anomalous 
substances must we not admit, in the places of its three 
Toadstones ?. 

277»).-.8, Hills in Derbyshire are *. — * Blakelow-stone is 
probably the highest; higher than Holihe-moss, see my Notes 
on p. 272 and 278: Whin Hill and Mam Tdl'here n^n- 
are infeiior in height to severd tbattuH^nd tliem; 
Lords Seat near, at hand, over*Iookf them both. ■ 

278, I, 21, has omitted the height*.—*'Not exaetj^i^ since 
tha Axe-edge N hill is said to he Rep. 

i» If; ot dve time my volume was publu^ied, thirMit o£ al- 
Account of the Trigonom^ricid Survey from 
had not appeared: and even in this work, 
" hbme d^culties arne, from Axe-edge mid U^ds-Seat, 
distant 49,2l2f feet, (p. 12$) and bearing^jout 31* 42'' 
1-8" £ of the N/being eaedt^aled to be V^ feet above 
the sea (p. 302 and 308); altiM^b, at Lords- 

. . Seat 
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[P.2783Seatappf*aml clepi4n^8' Sdf' (p.6())^aiid«tLofds<*Se9<9 
Axe-edge appeafpd 4 ^|»n^^ed 26^^ | and ^eome calcula- 

timi<s will be neceendnKdiich I have not now time fee), to 
decide, which heighMaWroneaus t idiab one of them, or of 
the depressions, must be so, is too apparent. 

The other altitudes mentioned in this work, of Hills con¬ 
tained in my List, Rep. i. 16, and P. M. xxwiL p. 161, are 
Alport (or Orpit) Hill cS ist C^t 980 feet, Bardon Hill oC 
coarse Slate 853 feet, Sradjwtd Moor (or Point) of 1st Grit 
1246 feet, Hathersage Ridge of 2d Grit 1377 feet. Hot* 
land (Holiin or Holun) Hill of Red Marl 487 feet. Holme 
Moss of 2d Grit 1859, Mole^copt of coaise Grit 1091 feet, 
Sutton (Sherwood) Forest-Hill of Gravel 600 feet, and 
IVeatfcr Hill of 4th Lime 1154 feet. 

1. 24, over Kinder Scout f*—t Tins gieat and irregular 
Hummock of l«t Grit (Rep. i. 226) has no particular 
summit^ that is wry decidedly highei than several others on 
its edges, much Iws, “ 4(K) feet” higher, than any line which 
could be traced “ ovei ” this Mountain; Mr. B*s Work 
would havesuffeied nothing, from the omission of the whole 
of tliis paragraph; and a piece or injustice to an Engineer 
of eminence, in publishing this statement would have been 
avoided; since i cannot doubt but Mr. Brown has been 
completely misunderstood by Mr. 13. liecause, on reference 
to a Plan of the Ashton under hme, Ptak thresfj Hud¬ 
dersfield and Rochdale Caiials,” prepared by Mr. Brown, 
for publication, by Mr. J. Cai v, some years ago, whereon the 
levels are stated, of the existing Canals, it appears, that 
from the Duke of B ridge water'% Canal at Manchester to 
the Bugsworth branch of the Peak Forest Cmial, the » Ues 
are 75f. 7in. 114f. 6m. 48f. (hn. and 212f. Oin; to which 
adding 82 feet for the Locks at Runcorn into the Tide-way 
in the Mersey, we have 5.'12f. Im for the elevatioti of Bugs- 
worth Wharf above the Soa. It furtlier appears from the 
Map rfdarred to, and the abstract of a Survey that was 
mme Mr, Brown'st direction in 18H)^ cdtriiaihed ijjji 
Mr. Rente's printed Letter of the 26thOgtabef«'l8iO, on 
rite intended ^ High- Peak,function Canal,” thfi^the further 
129f. 6tn. and 189f. 9ht. attain th^ of 

thil f>roposed Canal, which passing {tim nedlf Malcalf 
through a proposed Tunnel rmder , 

is between Lords-Seat and Kinder Scoftljr 
M Dale-end in £cid Valley on the S sidh^dlK^ucfelip^t 
mountain, and continues thence to skirt ita sbuthevA flank 
to HeiH^ Booth, befoni^be lochs^ is |o*beigih, for de- 
ecesding cowards dhft/eastern Rivers^ (see Rep. yol. ii. 
chap. xvi. sect. 3). This 
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[P.273] This summit level, at 809f. lOin. above the Sea, is pro* 
bably much more than 400fee|Eu lower than the bold edges 
of the Kinder Scout Hummocka^t aver>look it, since this 
wtjuld make their elevation on^(210 feet, instead of Mr, 
B’s 2100 feet 1 or instead of 1770 or 1800 feet as ought I 
think to result, according to my comparative estimation, and 
recollection of the heights of these hills, and supposing that 
we can rely on the height of Liords Seat, as stated by Col. 
Mudge; and because Mr. Nuttall in 1789 found the sum¬ 
mit of the Buxton and Manchester Road to be 1 i9S feet 
above the Cromford Canal, which probably is about 2-18 ttc«^ 
above the Sea, aiid gives this point of the Road an elevation 
of 1446 feet. 

279 .1. 15, if libcs to the surface’*'.—-* Quere 1st or 4th Lime¬ 
stone?.—See my 1st Letter, vol. xlii. p. 59, 2d Letter, 
p. 112, and 3d Letter, p. 170, and Note on p. 274, 1. 8. 

These Limestone Rocks Mr. rej^osents as transition 
Hocks, (see Rep. i, 298 Note) 5 yet a^ry principal of the 
Anglo-Werncriau Wi iters, after admitting that some petrU 
factions do occur in tiansition Limestone, lately said (Ann, 
of Phil. iii. 116 Note), but hitherto as far as I know, no 
shells have been found in that Ruck, nor anything else, 
except madrepores and othoceratites f* —let any one who 
has read William Martin’s Petrificatd Derbiensia,” aay, 
whether this Wernerian dogma, will at all apply to the Peak 
Inmdreds of Derbyshire ? I’he Geognostic assertion, that 
pai'ticular Classes, Orders, or even Genera of organic r«* 
mains, characterise the Formations, as to their relative ageSy 
or priutily of deposition, and the consc<|iicut order of the su¬ 
perposition of the strata, (see Ann. of Phil. i. 205): appean 
to me vastly inferior, either in tnith or practical utility, to 
thcdiscovciy by Mr. IVdliam Smith, about the year 1/92, 
(lUp. i. 109), made without communication with any Wet’, 
nerian piipil (if any such had appeared in this country at 
that time ?) as to particular species of Shells, 8 {c. that in* 
discrimiuately belong to different genera, orders, &c. di- 
stinguishiug) in a very marked and satisfactory manner, the 
greater part of the strm;a of England 'T-haa Mr. Jameson 
told us in Jiis acco^mt of the C^ognosy,” the particnlar 
species of shells and other organic remaine^or attempted it, 
tWt elmr^erisc the numerous strata of Scotland ?, whence 
jQ^ly all His British examples are drawn, or ym He able to 
gys^ such test#of his Geognostic deductions, ee to any other 
country . * 

281.1.1, red clay^.Hr’^TIiis Ir^jitetone (likethat nMaaCo^rd 
in Dean Forest and Metlin Grimthin Glamorgaiwdlire,) oc- 

cuia 
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[P.2S 1 ] curs in Veins or Csi^esiii (probably tlie same^ or Halkin ?) 
Limestme Rocky and Rep. i. 402 

Note, and p. ^ 

1. 9, the 8iibjacefirl^kt>-'t i* 280. 

1 . 12 and 13, rests upon slate|.-*-| This is an assumptiem 
supported by no just analc^y, see niy 1st Letrer^ vol. xlii. 
p, 59, and Notes on pp. 2/4 and 279. 

1.15, 260 yards**.—**350 yards, and probably mudi 
more; the seven Rocks, four of Lime and three of Toadstone^ 
1. 17, varying muchff.—ft Rep* »• 288 and 276. 

1. 20, much thicker Rep. i. 280. 

282,1. 8, oUT,pre8ent manager*.—* Mr Theodore Silverwood, 
whose 8ectioti” I have noticed. Rep. i. xxiv, but have 
therein, hardly done suHicient justice to his great kindness 
. to me when on my Survey, or said all which 1 ought, of such 
a benefactor to the Science of Geology, in my 2d Letter, 
vol. xlii. p. 100;^ and in. the following page, I have omitted 
to mention, that the J^ction-line I have suggested, would, 
on die west side of Golden Volley, pass along the line of 
the Bntlerky Tunnel on the Croinford Canal, whereby an 
excellent Section that already exists, of 2978 yards in length 
of this line, in the possession of William Jeasop, Esq. of 
Butterley Hall, would be brought into use, and rendered ex* 
tremely interesting. When I was at Butterley, Mr. Jessop 
kindly lent me this Section to take with me to Mr. Mush- 
et*s, where it remained some time, and, if 1 mistake not, 
Mr. Silverwood made and retained a copy of it, which un¬ 
fortunately 1 had not leisure to do myself, but was content 
with noticing an abstract of its results, the greater part of 
- which will appear in my account of this Canal, in the 3d 
volume of my Report now printing. 

283, L 13 and 14, to reach the cod strata*.—* Seven kun^ 
dred yards is very far short of the probable distance, of 
even the Red Marl, (Rep. i. 116) below London, see my 
Npte on page 259. 

k 2tr-.itt' Mr. Townsend's estimatef.—f W^ich^ 
Derbj^hire strata,^* has Mr. Townsend inelikbsd hi hts ac- 
epUM^ Quoted by Mr. B. p* 260 ?^Mt. T. si^ a great 
in hkr work, cm ¥ery slender grounds, abou| t^,^^* Moi!intalti 
Linsestone*' ‘af Mendip and its neighbcdiiiood, 
same as in the Peak of Derbyshire, yet he aK|j», it 

is a cfiilereiit stratum from the ** Lyas/* wfai^'last h#a|ates 
only at 20 yards thick, and the Mendip Ilisek is not fllMre-* 
fore included in page260. I think, that these strata 

aregred^ tbiekaii^ b^di^ the Lia$^ p^rhtqie. of some of 
' 1 ... ' ' its 
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[P.28S] \tA Marl beds^ in a mdre per&<}|ly calcareous and stony 
state, than usual, see my 12. 

284,1. 4 and 5, one mile and^lHparter^.---* Three Miles, 
P. M. XXXV. p. 130. . ' 

1. 8, I have before saidf;>«<-t See p. 202, and my Note 
thereon. : ^ 

1 . 10, beyond the Peak J.—J Not on the surface; because 
thrown down (comparatively speaking) by tldS great Lime¬ 
stone Fauflt, see my 2d Letter, vol.xlii.p. 112, and Note on 
p.275. 

1 . 12, appears to terminate**.—**See my Note onp.27<,>, 
1. 17, considere4 as prmaryff.—ft Although I never 
consider any Rocks in this light, for the reasons stated in 
P.M. vol. xxxix. p. 22, my Note on pp. 43 and 44, and else¬ 
where, yet I think I perceive (from pp. 57 and‘85), that Mr. 
B. here means Transition.** 

I. 18, extend about ten mil^^;f.—See Map in Rep. 
p. 97 and p. 151. 

1. 25, admit its existence***.-^*** See Rep. i. 166, and 
my 2d Letter, vol. xlii, p. 108. 

285, 1. 6, Basaltic rock near Nuneaton*.—* See also p. 290. 
The Basalt at Griff-hollow, Marston, Harthill, &c. occurs 
on the Bedworth Coal strata, I believe^, and so docs that of 
the Clee-Hills on its G<?al-field (and the Rowley Hills-also 
on another Coal-field, which circumstance Mr. B. has over¬ 
looked) ; and in assimilating these Basalts with the coarse 
Slate of Chamwood Forest (as 1 have done. Rep. i*.155), 
both here and in page 290, Mr. B. was not aware probably, 
that he was indeed, granting my veiy heterodox positioft|» as 
to the Ashby-de-la-Zoucb Coal-measures passing-under 

^ Several months after this ivas written, ray friend Mr. Benjamin Bevan 
(in April 1814) informed me, that he had obtained Sections of the strata 
in the Bedworth Coal-field, and Hhd certainly ascertained, that the r%u/«r^ 
stratified Red Marl and iij^bedded Basalt or Greenstone, &c. are /aid nn- 
coi^ormably <mr the dipping Coal-memifes, in this case; in ^metsetshire 
the s.'ime was lon^ ago asserted by Mr. .lohn Strachey, ih^o. SdO and 
No. 391 of the Philosophical Transactions; but after utdny/conversations 
witli Mr. Smith, and otiwrs, on the facta of tlMs SonipseisbiixCkMalifield, 
and very aMtftgius inquiries, as to thq correctness ’ifi.Mr..ikr«c|iey’s state- 
ments,^! l>fn^ CUtdd obtitin^ SatisfactioD, as to thp^. Red ^litarX^c. being 
r^uiur ond fincm/iirW, which had been proved by slnhj|ig throuili it, to 
overife thp,Coftl'td«i*dre9 id'ib* unamfomuthU tWerefore I 

hil*^ idways (loidited the ctirrectwess of a fact, so very contrary to my own 
obsermtioas*alfd that of hundreds o f otliers, in so many o^ter situHtiqai, and 
so 1 have expressed^Ptys^lf in my N«)tes on pages 45 Ro4.P^;-Tin7 
industry itwul hnwj^e^ bf increased, for inquiring fullythi'a.important 
fact, and as to the extent of its operation in the structure of England, and 
1 shall be thankfid for the assistance o^ur ixiRCspeli^Hts hev^n. 

' . CKamwood 
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[P.285] Chamw 0 od'F« 9 l«^|< will now and.then 

see my Note on .. 

1 long to exammf jpp^al^ern IliJls/ to gee what L can 
make of them, and in their vicinity, of 

which my Frijfend Mr; MusUet epeaka, P. M. xK p. 54, and 
• the Wrekiu and Cardock Hills, &c. p. 293, and the central 
parts of the South-Wales Coal-fidd, P. M. xh p. 52. 

1. 9, and Wales f.—11 am ^,tNrry;^dtat I cannot safely go 
thus far at present with Mr. unless he cair show, that 
Basalt or its asociates^ Porphyry, Sienite, &c. .see p. 97> and 
289, Qjefhaps the ^‘Pennard’* Rock of Mr. Mushet, P. M. 
xl. p.52?) are found on the central parts of Mr. Edw. Mar¬ 
tin’s great Coal-basin, (p. 268 and 299); not being able 
to admit, that the porphyritic green-stone .on Cader Idris, 
p. 112,189 and 297, overUes any Caul shatUf that I know Of, 
in their vicinity. To me it seems not impiol»able, that the 
Coal strata o^ South apd of North Wales, of Shropshire and 
Dean Forest and those of Anglesca, (see my Note on p, 275) 
and even those of Antrim^ and Leitrim, Roscomnu)!!, Sli- 
goiI5[ and Kilkemiv, were once spread, even over Snowden, 
&€. &c. and were absolutely connected, before stupendous 
denudations separated them ! see P. M. xxxvii. pp. 441 and 
442*" '■ 

1. 10and 11, nearly horizontal t--*-1 Rep. 1. 152 and 147> 
1. 11, sandstone *’*.-rr** Red Marl with its gritstone and 
' other imbedded .substances. Rep. i. 154. 

1. 18, evidently formed from thenift*—tt I maintain the 
Red Marl to be of the very same age with its various im- 
> bedded -substances (even Granite, as Mr. Mushet mentions, 
P. M. xl. p. 53, and see Rep. i. 280), and so of any other 
stratum with respect to its imbedded masses, whether Chalk 
and Flints, or micaceous Sandstone and Conglomerate, &c. 
see my Note on pp. 43 and 44. - * 

1. 20, of fragments of these Rocks J.—J From tins-pas* 
^ sage, any one would .suppose, that fragments of Si^tiitC and 
i^ere found in vast quantities, fomiing,Breccia, or 
Coiigloinerate and Gravel, to the NW of Ghariiwood {West; 
but no such tlnng occurs^ i-ljbink I cap 
occasionally, s#ata of variomdy coarse 
.« posed furfaoes are liable to be mistakeh.;'^^,.^ra^i 
(Rep. i. p. xiii.) j and on further scarcji 

if Hie faformadbri accessible to n>e 
ful, whether the gtf^t Basalt «f Aiifrim overlie 

xxxix. p. §53, and sti^b doubt still remains; but none f there is 

a Basalt stratuni on ^ ^ ■ 

iff Sir«. Davy in’his /*l%*ic,»ltWw ”ClicttiHtry’'inft)riii»-U9,*hfttiiuifty of 
the highest hills m these Cu^^l^lds ** have^asaltic suminiis.*' 

these 
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[P.28.‘*] these multitudes firagmeiits'*are to be deriv¬ 
ed from supposed veins of (p. 287 and 188) and 

by suppositions f equally probahl^lpitese fragments of quartz, 
in travelling a jS'liie, or 20 at most,'within the distance here 
alluded to, arc supposed to be in a great degree if not per¬ 
fectly rounded! /, see my Note on page 188. 

286, i. 4, of sandstone*.—* Red Marl, see my Note on p. 67. 

1. 7, rests on tlie flanks f.— fWhen I examined this 
Forest,, it was in too much haste, as obseh'cd in my 2d 
Letter, vol. xlii. p. 116; had it been situated in Derby• 
shire, it would have had a far more minute examination^ and 
I should have been able U» speak rather positi^ly, as to 
'what thick Rocks would be seen in ascending any particular 
Brook (except perhaps in &ome Coal-districtSj^) here I can¬ 
not be equally confident. In page 158, vol. i. of my Re¬ 
port, I have mentioned the appearances, as justifying the 
inference^ thht the Grace-Dieu^^Inestone rock passes under 
the Vnrest Shte: and when 1 rkm recollect, the confidence 
with which Mr. B., Jrom Theory only, hais asserted, in his 
Note on page 266 (see my Note thereon), that similar dis¬ 
coveries of lower strata might be made, by ascending the 
ravin&s in the North Eastern Moorlands of Yorkshire, he must 
excuse me for continuing to think, that he is not less mistaken 
as to the Grace-Dieu ravine, until 1 shall happen to have 
the opportunity of examining the spot more minutely, or of 
learning the observations of others, who have so examined it. 

1. 15, its termination at this place —j; 8ce my Note on 
p.275. 

I. 16, singularly contorted**.—** Rep. i. FSO. 

1. 20, nodides of lead oreff.—ff Such holders are foiind 
occasionally, where no adjacent Limestone Rock and Lead 
Veins, can easily be supposed to have disappeared, as in the 
Gravel Pit at Wyaston, Rep. i. 372, &c. 

287,1. 5, at Barrow on Soar *,—* Blue Lias%, Rep. i. 115. 
How Mr. B. makes this place to be on tlie other side of 

51 I’bis remnrkalile Lilnes^^>nc Rock (sec top of Mr- B's 16), from 
its pn/nlaiiic property, the fossil ltonr« and flat scaly Viah, the Feniarrinus, 
tiev. See. that it coinnins, seenis to me, froiin the trimttktion of M. Cuvier's 
Ciooloi'y, p. 960, tu eitter the Const of France at the mopth of the <Seiiie, 
and tu pass inland by a rircuitous route westward, to Aleu(ot> iu the d^yt- 
iiicnt of Ori^, aatl perhaps in the dep. of the Mayne and Loire, Sec. itt am 
right in theie tstmjectures, the fliiie Bath Oahte near Coen in the department 
of Calvados;'whence k is said tHat Heiiry the Seventh's Chapelin Vi^estniinster 
was boUt, probably occupies the tops* of the hills CunleSs tr'depression or 
trough occurs there ?) as it does to tiie F and S£ of.Bath,;'(see my fldNotc 
on page 167); the Bridge in which last C?^, stands oft the eastern edge of 
the ring of Lias, that surroQnd^nothe1r'(H Red Marl, jhcloding and over- 
lieing a Small denudated CoalTil^d, occurrhig between 1^1^ andKeynsham. 
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[P.287] the forest” from ^ Cai^al or Water-level belonging t& 
the Leicester Nayiei|^^(iii,the cutting of \Wiieh,‘ nodules 
of Lead Ore'were^ nHk as mentioned in his Note on the 
preceding pi^e) 1 4 loss to conjecture; when they 

are more properly on the same and the general direc¬ 
tion of this crooked Canal points for Barrow on Soar. 
Without doubt, Pthink, the Lias strata, on Red Marl, once 
overlaid the whole of Charnwood Forest (but not any of the 
Limestones of Derbyshire) before the Denudation thereof, 
(P. M. xxxvii, p. 442); and it is perhaps e([ually probable, 
that the holders of Lead Ore mentioned, may be moved 
from the edges of the Lias strata, or some others further east- 
M ard, ana lodged in the Giwel on the Forest, as tliat they 
are the produce of thin andH^rhaps unconnected veins of 
Lead Ore, in the coarse Slate, of the spots where they are 
found. Spars of any kind, are rarely foundvin many of the 
Lead Mines in Cardigalii^ire, owing to which, tlie discovery 
and tracing of Veins there, is far more difficult than in the 
Peaks of Derbyshire. ^ 

1. 18, the slate quarries t*—t i. 153. 

288^ 1. 3, erroneously stated*.—-• Rep. i. 19. 

1. 5, the beds are more regular f.—t In sudden Ridges, 
with various apparent dips, at Swithland, &c. Rep. i. 154. 

1, 15, nearly at right angles K^* Said to be 69° at page 
87, and in “ an opposite direction,” P, M. xl. p. 47^ see my 
2d Letter, vol. xlii. p. 116. 

259.1. 11 and 12, these rocks are cotemporancoiis*.—*Rep. 
i. 153, Phil. Trans. 1811, and P. M. xxxix. p. 28, see also 
my Notes on pages 43 and 285. 

290.1. 18, inclined as if it rose*.—* This I was unable tO dis¬ 
cover, Rep. i. 153, and p. 155 Note. 

1. 20, and Beacon Hill is flinty slatef.—f Rep. i. 18 and 
19. 

1. 23 and 24, gradations from sienite ^ Rep. K 153 
and .154% 

291,, 1. 3, whetstone or hone*.—* On Whittle Hill, Rep. f, 64 
and 439, see my Note on p. 171* 

I. 4^ Markfteld Knowlf^ — f MarkfieJid Windmili-Iiill^ 
Rep, K 45 and 144. . 

292j I. I, deep perpendicular fissubes*.—*Occj|sacm«dby tilio 
shrinking of the thick beds or masses, in 
as. is often to be observed in Clif& and <2uai#». * 

L 16, >^ncealed by plantations and incldsures jThe 
many opeh^gs and excavations which will be made m 
the surface, liy the jterination of the iRoads, and digging of 
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[P.292] Stone for them, and theWal^searchingforS/ffie, (Rep.i. 
p. 154, at bottom;, &c. ^'c,; Wj^jXeac]y increase, instead of 
diminishing, the means of tutd of understanding 

the internal structure of this ci^^s district. 

293, I. 17 and 18, covered with Limestone*. — * On their 
western side only ?, P. M. xl. p. 54. 

294,1.18, natuml history of the island*.—* In August 1807, 
the materials were begun to be. collected, on a comprehensive 
plan, for a Mineral Map and History of Derbyshire and its 
Environs, and the field work thereof was persevered in, until 
November 1809; an abstract of all the most gei^rally use¬ 
ful parts of which, were purchased by the Board of Agri¬ 
culture.(Derby Rep. i. p^. and vi.), and 15t)/. paid to me 
for the same, on the 2n4Phf April IS 10. Ih the following 
Month, Mr. Arthur Aikin^ issued a Prospech» of the 5/irop- 
shire Survey here alluded toby Mr. B., the'field business of 
which is yet in hand, I beli^l 
On the 12th of June 1 wa^^ on the Board, by desire, 
and, as / had before done, produced and explained my large 
and reduced Mineral Maps^ Sections, anjJ a part of 

the MS. of the 1st vol. of riiy Derby Report, (since published 
by the Board in June 1811); soon after I retired, the Session 
of the Board for the yiti^ 1810 was closed, by a long Speech 
frpm the President i^iohn Sinclair, which was soon after 
printed and circulated. In this Speech, a general review was, 
as usual, taken, of the proceedings of the Board, as to the 
commencement, progress or conclusion, of any part of the 
labours intrusted to them by the Government and the Coun¬ 
try ; and herein it was stated, that the Board had recently 
patronized the Survey of Shropddre by Mr. Aikin,*' con¬ 
cluding thus, ‘'and which is the first attempt ofihdsort, 
on a regular and extensive plan and yet, not a mention or 

r ' n 

51 One of tiie Council and SecretarUs of the Geological Society, see a 
Note in lay Ist Letter, vol. xlii. p. 50. 

Mr, william &nUh tiah in like manner, on (liifercntoccasions, attended 
meetings of (he Board of Agriculture, and subniitted and explained bis 
Mineral Maps .'uid Sections, of great part of England, I have metitioDed 
or hinted, P. M. xxxix. p. 426,'and xxxV. . In Mr. S. and my 

own cases, Uie m^ers tlius submittadf in hopes of obtaining the efficient 
fatrorngti for liick of which, they are ne/ uriavambte the (F.M. 

xltt. P.1'09 apd 246) were^pot merely, proposals-and* pfcn/ds^r of field- 
bu&inesi, to be tdn^fiaken, ami of Maps,‘did to be pteoiO'ed th&re- 

fropi r baa tie hrae Mape, Swims, ^-c. themsthei,,wiQi^ had ^tn the rc- 
sulU of .ppivearien researches for years, and of etpen^liO the parties, ab 
taos't beyond their private means.—Mr. A'^ patrofi^, and Geognostic 
ebnnectioAs. wilb4t is hoped, produce to hiiip a rriiey different and morb 
agreeable result. -V' ' 


most 
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[P.294] most dist^t. tx^do> to,niy Derbyshire. Mineral 

Survey, or^ as to tmving contracted for the Manu** 

script of tiuf frsi '^^jMi.Aeffort. 0 ^ ihe English .(^unties 
(which series hao ppp prontised ^er since 1793^ Hep. i. 
prcf. vi. and JP. M. s^icvit p. 8) m this Speechj or tit* any 
other announcement from th%pi£fcers of t|ie Hoard to its 
Members or to the Public^ as iMi j have heard :<^J[ forbear 
further comiiieuts. , 

295, 1. 22, similar to the limestone^.^* And supposed to be 
the same, in pages 220 and 274, see my Note on the latter 
page, 

1 . 24, eastern side of North Wales f.—f It is not on the 
eastern side only, of the northern Cambrian Mountains, that 
Limestoim Rocks underlay Gdal-mcasurcs, but on the N£ 
and NW sides also; the latter calcareous Rocks, stretching 
across Anglesea, see my Note on .page 27o, 

296.1. 18, said to occur fo Anglesea During my stay in 
this Island, I saw, or coi^ hear accounts from the inhabitants 
of no Rocks of Granite: the Mile-stones on the Post Hoad, 
seemed formed of reddish Granite, and occasion^ loose 
blocks of it were met with on the surface: but Mr. Wilson 
Lowry has since informed me, that i» travelling across firom 
the Post Road at Gwndy to th<^.Paris Mountain, he saw low 
Rocks of Granite, not far from ttie former place. 

I. 22, from its badness, be^ty f.—f See foX Note on 
p. 92. Very considerable Rocks of Serpentine are found in 
the coarse Slate of the NW and W parts of Anglesea. 

297.1. 9 and 10, sulphurous limestone*.—* See my Note on 
. ,p. 98. 

299, U 20, bomidary of the coal strata *.—* See p. 268. A 
, similar “ concavity” or trough of the same Limestonie, Kerns 
to underlie the estuary of the Dee, and the Coal-inefMures 
therein, seem Co extend from Flint to Park-Gate: how for 
tills Coal-basin extends westward, under the S^,: towards 
the north Coast of Anglesea, &c. we have, yet n|uK; to 
foarn, see my Notes on p. 108, 275, and 2^. / 

300,1- 10, part of Somersetshire ♦.*—* But a very/sitii^ pmt 
of this County, the Quantook. Hills, at its western extr^ity, 

, can I think he either " pttmai^ or ** ttmutipn 
^ that Lias, |fod Marl, and Cpat-measureb ihesk ipt 
ao,^' see my N^on pages 12 ap^^SS. Thow^iiui 

toys in the £i^n% Trans., that in bis way torEketer^. ht^ 
aaiy ** tr^itiem strata between Biidgewat^'andl^i|ifoji|e^ 3 '' 
but on reforend^ to the Appendix to his puper, 

It appears, r thihj^ that the imbedded Gntrsto^^a tSte 
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[P.300]Red Mad^something harder t|ian usual perhaps^ and tilted, 
has been so denominated; foi^eJUtor to Tauntonj on the S£, 
the Lias occurs again, as I hMH^en informed. 

302,1. 11, and wcihi down Mr. John Hutchinson’s 

Worka xii. p. 261 and ^8. 

30^ 1. 3 and 4, as a fieW bedh*.—<^,Some of the pieces of 
Gold from the Winkloi||^ MouiiM^li^ are much larger, ap¬ 
pearing as if kneaded into their present form, by violent 
pressure*('f^ wot aggregated by this means), and containing 
some iragments of quartz, which appear forced iiito the 
gold. 

304, 1. 2, and warm springs*.—* Should not cold orordinaiTf 
Springs jilso have been noticed in Mr, B’s work?, and 
their undoubted sources from the infiltrationi^f rain tuaters 
been particularly mentioned: few of the Geolo^l^ical phae- 
nomena are of more general interest, or have been more su- 
perfkially, oretroneoiisly treatw by^Vriters; see Rep. i. 500. 

1 . 10, under the whole distfrbt f.—f '^'his is unsupported 
hy any facts or observations in the Mines, &c. Rep. i. 487. 

1. 16 and 17, the Cro«|/brdl Canal J.—t The cause of the 
temperature of the west^ end of this Canal being often 
higher than usudl, is perfectly apparent; it is fed by the 
large stream of very^ warm water issuing from Cromjord 
Soughf (Rep. i. 320,jaud vol. iii. chap. xvi. sect. 3), on Sun¬ 
days and often in the night, when Mr. Arkwright’s Cotton 
Mill is not at work. 

1. 19, be frequently seen rising**.—*■* Since Mr. B. told 
me in May 1812, of this supposed prevalence of warm springs 
and general heat in the strata, through which the Cron^ord 
Canal is cut, from Cromford to near Crich, I have made 
very particular inquiries, while in the neighbourhood, and 
Concerning the Person, formerly of Crich, wlmm he mentioned 
as his informant. The hot spring which ro?e at Middleton- 
tVood Bath, (Rep. i. 505), in Bonsai Date, close by the 
side of the groat Limestone Fault, (Rep. i, bottom oi p. 281 
and Iw p. 282), until that hy the driving of the Cromford 
Sough, d poious stratum of Limestone, or a line of fissures 
therein, cofmected with it, let off its but i^Uter, at a much 
lower fetel, and mixed it with a great of cold water, 

, which the sough stitt collects, on botn thUI which 

entcfirs it hot i this umxed water, aUnUst da^let into the 
Csoiaf at its upper end, will perfectly msoount w all the vol- 
c|m|^wonders, which are heyte acdCUbid^a^ Mr. B.; 

Note on p. 226. , 

305, i. I, principally confined to B)Mid!dw^<*¥f^here are the 

Basaltic 
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[P.305] Basaltic strata, or ||ie volcanic substance^ near to Bath. 
audBristoi F: scein to me to rise, from some 

certain stratum in og|||me Xaas Lfmestone; as a Ihie of 
Mineral Springs alsoHRI CMteuKaiii, (and several places 
in its neighbourhood, rUKt fi. dOj^hemingtoa-Pfiors, 
Kings Nesmham (Warwicks B«i>» p* 20), and other places, 
across tlie greater part of Elit|^and« 

1 . 10, sicoarion of die warmapringsf.—f These in Der¬ 
byshire, rile by the rides of thegreatjpaults, see Rep. i. 503, 
504,565|4Uui my Notes on p. 226 and 304. 

306,1.30, that dearly indicate*.-—* Hot springs, and strongly 
nunerdiaed ones, nu>rc dearly indicate the existence of 
Faults, and the chemical and perhaps the Voltaic action of 
strata on emh other^ than point out deetnout Volcanoes, 
see my N6tes on p^226 and 304. 

309,1, IsO, never ^ilrbe accomplished*.—* Why not I—If 
Mr. B. could have found as manv materials prepored to his 
hands, i'e>pecting several other English Cotbitics, iis he. has 
'Svith respect to one, he might have given us a ivmh, far 
more distinguished by variety, and trutbictf representation. 

1 . 25, is what ignorance tmd chance Did these'uhme, 
produce the Mineralogia Cornubiensis” of W. jthryce, 
" British Mineralogy,** by J. Sowerby, "The Minerdogy of 
Derbyshire,** by J. Mawe, &c. or did they (ignorance 
and chance) set on foot, the Surveys of Dumfriesshire, Shrop> 
shire and Derbyshire ? To say notlung of Mr. Smith.—In 
an Advertisement, such assertions as these may pass current, 
but ought to have been more cautiously introduced into an 
elementarv work on the Science. 


310,1. 10 and 11, the jear 1804*.—* This dreumstanee, so 
perpetually referred to by Mr. B. in his writings, happens 
to be rather incorrect, see my Note on p. 221. 

311,1.24, resemblance to the Welsh limcstonejl^.—^ The 
pozolanic quality of the Blue Lias, near Batli in particular, 
(where the name originated) has hem well* known Jhr ages, 
and particularly so since 1791, when Mr. Smeatbn maae it 
so extousively known, by his publication on t^e Edd^stone 
Light-House, and since 1794 or 5, when Mr. l^itb began 
to exhibit at Mitford and Barii,^5ec. his Ml^^fhcfwing the 
range* across England of this important *alrattH&, see 
Rep. i. U4, and P. M. xxxri. |i. 105: fh Cod- 

mines, I have mentioned. Rep. L^27. * . 

314, b 1 and 2, kseffects on a large scale*.—U3. 
Phil. TraUs^ 1911, and F. M. xxiQrii. p* 441. jdmiiSx. 
p. 29 am|.426. , ^ 

Vol. «, mm. »feg 1814. y 1 . 24. 


1.24, 
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[P.3U] 1. 24, if slou’ly coolodt*—t At the Iron Furnace (and 
Coal-woiks) to wliich >rr. B, a]^t|des in p. 2S2, Mr. David 
Mushet observed, that the SlagUM out (»1 the Furnace and 
quickly cooled by throwing it, had often, perfect 

short octagonal prisms of whftksh ^lag, found in cavities 
within it, and '.ome small transparent cubic crystals, fitc. 

31.5, 1. 7, shrinking iu of the basalt^ —* The cr)stalhzation 
of Basalt on the iaigc scale, is so imperfect, before exposure 
on or near to the surface, that it is found a solid and homo¬ 
geneous Rock (except as to imbedded masses), whenever 
sunk or driven to, in the deep, in Mines, and the arnvf- 
daloidal holes are then all full of spar, &c. Rep. i. 277, *<<-* 
my Note on p. 123, and P. M xliii p. 136. 

317, !• 4, is owing to the mica *.—*■ Rep. i. 428 and 466. 

1 . 9, dividing in a contrai-y direct^n ^.—t A phaenoinenon 
regiu-ding stratification, which I have called itrulula, Rep. i. 
1.55, is here alluded to, and it lathcr surpiises ino, that Mr. 
B. has not in his work, taken more notice of the fact, that 
in many Coal-measure and other Rocks, of Gritstone in 
particular, certain beds, arc uniformly crossed at a high 
angle by inferior stratification; these stratula ending with 
an obli(|ue or bevelled end at top and bottom: in different 
beils iu the same quarry, the stralula will sometimes be found 
inclined at different angles, and sometimes in contrary di¬ 
rections, from those in other Beds, \55-iters seem to have 
bedn little acquainted with this phaenoinenon, (Mont. Mag. 
xxxiii. p. .517, P. M. xxwiii. p. 3.57, A'c.) and many er¬ 
roneous descriptions of the dips of strata have been given 
in consequence. Mr. Townsend supposed, whdn he saw the 
atratula of a thick bod of Rock near Bath, that an enormous 
convulsion had happened, by w'hich the strata were first 
tilted almost to an angle of 46’, and then their top edges 
(and hq tells us nothing of their bottom edges) were swept 
or worn off to an exact plane, and that after this, other strata 
were horizontally deposited upon Miein! Snen, 1 am inclined 
to think,* have in many instances been, the ** uncouforni- 
»ble” masses, desciibed by ihe Anglo-Werticiians, see my 
Note on p. 45. 

318, I. 9, was in a solid state*.—* As happens very frequently 
to Gritstones, with argillaceous cements, which are burnt for 
the Roods, (Rep. i. 164, and iii. 256), and thereby assiuiie 
a pretty regular columnar structure. 

325, 1. 22, great ecliptic days —* But why need these grand 
' evetita be measured by days of miy kind ?. The Mosaic ac¬ 
count, here obliquely glanced at, docs not require It; if all 

the 
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[P.325] the stratified AnimsJa and Vegetables, successively existed’ 
and became extinct, strata were successively Created, 
before the periods dtiifs (but improperly so in our 

translation) commeit^P^and to whicii Creation of matter 
and of the how extinct oi^onized . races, only the verv first 
words of Mos^ Appb'* articles Coal and Colliery in 

Dr. Rees’s Cyolop^ia. 

327, 1. f), m the upper strata*.—♦ In alluvium upon the 
strata, see my Notes on pages I(> and 1>1. 

'328, 1. 1>5, astronomy for the discovery*.—* Perhaps a more 
extended and minute application of Gravity and tidal ac¬ 
tion, than has yet been made, will solve many difficulties, 
as to the changes that the Earth has undergone, P. M. xxviii 
p. 128 and xxxix. p. 35S note, and rny Note on p. 192. 

32.9, 1. 8, concretion of stony musses^.—* Is it not far more 
probable, that the meteoric stones have existed through 
many ages as sntellitulee of our Planet, and visit our At¬ 
mosphere at very short intervals, when in Perigee,' as 
Shooting Stars, see Mr. Nicholson’s Journal, vol. xxxiv. 
p, 298; the l^ypolhests that makes each one of them a se¬ 
parate volcanic Bomb from the Moon, seems a very lame 
and un^iiJosophieal one. 

335, 1. 4 and 5, succession of different soils*.—* See P. M. 


XXXV. p. 11(). 

1. fJ, extraordinary organic remains f.— f P, M. xxxv. 
p. 124. 

1 . 28, of fresh-water shells J.—J Query ?—see my Note 
on page 1(50. Mr. William Smith lately informed me, that 


in driving piles for a drainage Sluice on the sea shore at 
Miusmer S of Dunwich in Suffolk, the bottoms of them, 


below tlie Sand, entered a soft limestone Rock, which he 


.stated, n)ay very probably be part of the same stratum as 
that at We..»t Cowes on the northern coast of the Isle of 


Wight, tha* has been supposed to contain the fresh-water' 
shells, to which Mr. B. here alludes. 

336, 1, 6, in the following order*.—* See P. M.xsxv. p. 140. 

1. 13 and 14, and (Jypsum f.—f See my Note on page 
173.—The Paris Gypsum, &c. seems to have been traced 
tlirough France, to the confines of Switzerland; and isolated 
hummocks of it to appear, far north-east of the Paris Basin, 
(as it is called) at Luneberg in Hanover, and at Segeberg 
and Kiel in Holstein, according td Dr. Steffens and M. Dc' 
Lue. At Luneberg and at Oldersboke near 
strong Salt Springs arise, from this Gypsum stratum, 1 be¬ 
lieve. 


« t. 24, 


¥2 * 
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[P.386] 1.24, black earth —X Bones of Elephants, Oxen, An¬ 
telopes, &c. and large Trees, - are found in this most 

secant ultuviush, with rountHeJf'lints, &c. P. M. xxxv. 
p. aHf sec my Note on pageTfPf^' 

P.343, 1. 11, composed chiefly of gravel*.—* Rep. i. 252. 

.344, 1. 28, with e.Jloor*. —* A rib or skirt, of Cawk, &<r. 

350, 1. 15, indurated clay*.—* Bind is indurated /.oaw, and 
Clunch is indurated Clay, seep.351, and Rep. i. 445 and 
446. ’ 

1 . 23, composed oT rounded stonesf.— Breccias contain 
angular stones or rubble; Pudding-stones contain round 
nodules; and Gravel Rock contains rounded stones. Rep. i. 
142. 

351,1; 8, sulphdte of barytes*,—* See Rep. i. 355 N. 

352, 1. 15, Dip, the point of the compass*.—* The most 
common and proper application of this term, when used 
alone, is to the degree of descent or inclination, which 
practical Men express in numbers thus, 1 in 5, and autliors 
for the same write, 11* 32', &c. The point of the com¬ 
pass or direction of the dip is necessary also, as S£ or E 
45® S. 

361,1. 22 and 23, upon the above plan is netv*.-^* Mr. Wm. 
Smith, Mr. John Farey,Scn. Mr.Thomas Bartley, (formerly 
a Clerk and Assistant to Mr. Smith), &c. did the same, for 
various Noblemen and Gentlemen, long before Mr. B. 


Postscript, —I beg-to mention, before I close these Notes, that 
it appears by a Letter of the 2flth of April 181-1, from Mr. Elias 
Halt, of Castlcton, to Sir Joseph Banks, Bart., which he did me 
the hdtiour to show me, that in the present Spring Mr. Hall has 
extended his survey northward from the Peak of Derbyshire, 
and made a Model, (see P. M. xlii. p. 118) of the Strata of the 
Grand Ridge, and the adjacent country east and west of it, al¬ 
most os far as Westmorland; and that he finds Pennigant Hill, 
N of Settle in Ymkshire, to be capped with the 2d Grit Rock, 
and to have a basis of Jst Limestone. 

More than ten years ago, I learned from Mi*. Win. Smith, that 
Whernside hill, about 6| miles NW of Pennigant, was capped 
with Coal-7neasures (although esteemed there, to be the highest 
hill ill England); and this latter cireumstaiice it was, a» well as 
the want of evidence offered by Mr. B., either in hjki Lectures 
or his Geological Work, of his favourite position; viz. diat the 
4th Limestone shewed itself in the lower pmrts of these and 
Ingleboroiigh Hills, and Slata from under this lottiest of the 
Derbyshire Peak Limestones^ which made me doubt the cor- 

« *• rectness 
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redness of Mr. B*s observations^ and occasioned me to resist his 
conclusions, as I have. dma a4-..hi my three Letters and ATo/e-f on 
Mr. B’s Work, in this volume of the Phik Mag. 

Mr. Hall’s observatlm^p^m to me to render it now almost 
certain, that Mr. B. ha» mistaken the 1st Limestone Rock for 
the 4th, as I have often before hinted, and the result seems an 
important one; viz. that the Slate of Ingleborough (see vot. xlii. 
p. 59 and 170) must probably be referred to the same stratum 
as the 1st Toadsione of Derbyshire! instead of a stratum under 
the 4th Limestone, as Mr. B. has contended. How far this new 
suggestion, of which I havc'recently addetl a hint, in my Note 
on page 275, may be correct, and its influence may extend to- 
\var<!‘i the explanation of the real structure of the British Isles, 
1 shall be industrious to inquire, and shall gladly receive the 
facts or suggestions that your Corrcsjmndents may be able,to 
offer : the means for which will now I trust be greatly extended, 
by the speedy publication of Mr. Smith’s large Map df the 
Strata, which may now be seen, in part, and Prospectus ob¬ 
tained, by application to Mr. John Cary, No. 181, Strand. 

I am, sir, your obedient servant, 

1?, Upper Crown Street, Wcstiinnul'er. JoHN FaREY, Sen. 

To Messrs. Nicholson and TUloch. 


LXXII. Facts and Observations towards a History of the Com- 
hmations of the yellow Oxide of Lead with the Nitric and 
Nitrous Acids. By M. Ciievrkuj.. 

[Continued from p. 270 ] 

Analysis of the Nitrites of Lead. 

30. Thk nitrite of lead, when exposed to the sun for several 
days, retains some water, as we may see on heating it in a long 
close glass tube: that which has been exposed in a retort at the 
heat of boiling water, until no more humidity is extricated, loses 
a portion of acid. 

^ 100'parts of nitrite which had been exposed to'-the sun, lost 
by heat from 19*5 to 20 of acid and water. 

31. As the acid of the nitrite begins to be extricated from it 
at jthe temperature which is necessary to separate the neater 
from it, 1 preferred analysing a lUtrite which could retain water, 
rather than trouble myself to analyse one which might have 
lost acid: 1 think therefore that the.s^t which was used in the 
following analysis retained a little water. It bad been.dried in 
the sand-bath with great care. It yidded 

Acid. 18*15 100 

Oxide.. 81*85 450 

Y3 


As 
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A«! it may reasftfic'.bly Ijo suppoh^d tliat a little acid nii|:jht 
have been vclatiii/c<i when the nitf^te was dried, 1 distilled a 
certain quantity of tliis salt dricd.jja^^te sun, in d small ictort 
comniiinicatinff with a tube tilled -tAuriate of lime : the re¬ 
sult wr.s eonfoi nialjje to that of the preceding analysis : tledei tiiii; 
the water only, the (plant ity of base was a little more than in 
this analysis. 

32. 100 parts of subniltvito which had been exposed to the 
sun, and at a teinperature of 100® (centigrade), lost by heat 10*5 
of acid and water. The same salt dried in the sand-bath with 


great care yielded Acid... 0*!) 100 

Oxide.90*1 . 910 


33. The analysis of nitrites of lead proves that in the sub- 
nitrite the base is double that of the nitrite; for, if we multiply 
by two 450, which is tlie quantity of oxide found iu the nitrite, 
we have 900; and in the analysis of the subnitrite we found 910. 

34. In the sulphites and alkaline nitrites we know that the 
base is in the same proportion with the radical of the acid, as 
in the sulphates and the nitrates of the same bases; so that if we 
take aw'uy, for example, from the sulphate and nitrate of potash, 
the quantity of oxygen which forms the difference between the 
sulphuric and the sulphuro/^i acid, and between the nitric and 
the nitrous acid, we ought to have sulphite and nitrite at the 
same degree of ifaturation with the salts from which they pro¬ 
ceed. The same appears to be the case with the nitrate and 
nitrite of lead. We may judge of this if we convert tlie acid 
of the nitrate into nitrous a id. According to M. G. Lussuc, 
100 parts of nitric acid contained S8'203 of nitrous acid. If 
what we have said be exact, the nitrite ought to be formed of 


Acid. 8S-203 17*85 

Oxide. 40()000 8*2*15 


49-1-203 ToO-(MX) 

Now if we compare this proportion with that found by 
analysis, we shall see that the difference is only 30 centieines of 
one part in a hundred. 

35. I wished to know if there was a nitrite of lead corre¬ 
sponding to the acid nitrate; and I thought that, if this salt ex¬ 
isted, I ought to find at in the solution tf nitrites precipitated 
by the carbonic acid; for 1 have said a little higher, that; this 
liquor contained oxide of lead and nitrous acid in excess: 1 cal¬ 
culated in the fir.st place the proportion, and 1 found that it must 
be formed, supposing that it existed, of 

Acid. :... 88*2(13 30*3 

OxWc,... . 203-000 69-7 

291*203 100*0 


36. I 
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36. I dissolved in water five grammes of snbnitrite of lead, 
containing 

Acid...;w)... 0*49i; 

Base ... ;■*;*..,. ^ . 4*4750 

Water..0*0333 

5*0000 

I passed a current of carbonic acid into the solution, and 1 
separated 3* iJS gr. of oxide in the state of carbonate^: there re* 
inained therefore in the liquor 1*2950 gr. of oxide, and 0*4917 


gr. of acid, or 

Acid.27*52 

Base.. 72*48 


Whidi differs by 2*78 from tl»e determination made by calcu* 
latioii. 

37. The solution precipitated by the carbonic acid was con¬ 
centrated, and there was an extrication of nitrous acid; and 
upon cooling, yellow* leafy crvstals of nitrite were deposited. 
The mother-water severifl times concentrated gave leafy nitrite 
to the last f, 

38, In order to determine what w'as the decomposition w'hich 

the nitrite of lead would undergo by the carbonic acid, I took 
five grammes of nitrite (coining from the snbnitrite) which con¬ 
tained ' * . 



0*887 

Oxide. 

4*006 

W^utcr... 

0*113 


5*000 


The carbonic acid precipitated 1*74 gr. of oxide. There re.- 
mained therefore in the liquor 2*260 gr. of base and 0*887 of 
acid, or 

Acid. 28*19 

Oxide. 71-81 i 

100*00 

which 

* T made two analyses of carbonate of lead coming from the nitrite <jle* 
GonipuStid by the carbonic acid gas, and ohmined 
Acid .. .. 1€'36 .. 

Base .. 83*04 .. ^365 

M. Berzelius found 

Add .. .. 16*50 

Base . 8S‘50 • 

t 1 set aside a portion of this motber-wathr, with a view to asecr^n 
if the crystals which it should deposit by a very slow evaporation, 
would not contain more' acid than thdse obtained by concentration and 
rooling. I obtained in ■‘thisetay yellow crystals formed of leaves united 

Y4 in 













344 On the Comltn&ltons the yellow Oxide of Lead 

"wlvkh differs by 2*11 from the determination made by ttic calcu- 
batiow'^. The solution of nitrite separated from the carbonate, 
and afterwards concentrated, acted like that of the subnitrite; it 
gave out uitrouN acid, and yielded crystals of nitrite. 

39. It follows from these facts: 1st, that the nitrfte and the sub¬ 
nitrite are partly decomposed by the carbonic acid, because the 
affinity an^ the quantity of the nitrous acid are insufficient to 
overcome the whole of the tendency which the carbonic acid has 
to form an insoluble combination with the oxide of lead; but the 
instant there is a certain quantity of nitrous acid set free the 
decomposition stops, because this acid is much more soluble t^han 
the carbonic: 2dly, that the nitrous acid of a solution of nitrite, 
when passed to the carbonic acid_, seems to be to the oxjide which 
is not precipitated from it in a pioportion corresponding to that 
of the elements of the acid nitrate 'of lead : 3dly, that the affi¬ 
nity of the nitrous acid set free tor the nitrite is not great, since 
by concentration and crystallization we obtain nitrite only: 
4tlily, that, the nitrous acid set free being very capable of sepa¬ 
ration from the nitrite, it is j)Ossihle to'decompose a given quon^t 
tity of nitrite by the carbonic acid. 

40. 1 shall conclude this memoir with an examination of the 
nitrite of load prepared by M. Proust’s process. I have said a 
little higher, that when we w'ished to prepare this salt, and 
when we boiled too long the acid nitiale of lead over this metal, 
we obtained a nitrite which contained subnitrite, or more base 
than the nitritef. In order to avoid the production of the sub¬ 
nitrite, I made several cxpciiments with a view to ascertain if 
each of them would give me a homogeneous and identical pro¬ 
duct. 1 obtained two varieties of yellow' crystals, one in com¬ 
pact leaves, the other in flexible sesdes. These crystals being of 
the same species, I confounded them together. I regarded them 


in star<«. 1 thought nt first tliat they neie acid, because they reddened 
turnsole paper; but, having prcsbcd and dried ihetii, they gave a solution 
which reddened at first turnsoic paper slightly, but soon became blue again. 
1 had not enough of these crystals to ascertain by analysis tlicir quantity 
of base. The solution yielded yellow needles. 

* In an experiment similar to the latter, I obtained 

Acid .. 30'7 

Base .. .. .. 69 3 which is ostensibly 

the same with that of the calculation; but what piNevents me from Imving 
as much confidence in it as in the foregoing, is, that the nitrite employed 
had been crystallized tw ice, and that it seemed to contain a little subnitrite, 
or more base than the nitrite. 

t This salt is of a redder colour than the nitrite. When we dissolve it 
in boilmg water, we obtain yellow and orange crystals, which contain much 
more base than the nitrite, and less than the subniintc. 

lUO parts of this nitrite contained 

Acid and water .. .. 16*56 

Base .. 


• • 


a • 


16*56 

83*41 


at 
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at first as pure nitrite $ and this appeared so much the more'pro* 
bable, as they presented to the eye all the characters of a hoino*» 
geiieoua substance, and as “they were formed in the midst of a 
great mass of liquid $ but ulterior experiments convinced me 
that this salt was formed of nitrite and nitrate, and that it was 
a kind of double salt with two acids. I was led to this singular 
result by the decomposition which*^ the carb(Hiic aci^ made it 
undergo^ ^ 

41. In order to show more evidently the difference of these 
crystals from the nitrite coming from the subnitrite, 1 shall stqi^ 


pose them formed of Nitrous acid. 0*887 gr. 

Oxide. 4*000* 

Water.0*113 . 


5*000 

I passed into the solution of these five grammes a stre»ir<ff 
carbonic acid, and 1 separated from it 2*20 gr. of oxide: there 
remained therefore in the liquor 1*80 gr. of base and 0*887 of 
acid: this report gives for 100, 

Acid.53*02 

Base.. • ..6G’9S 

In this experiment the salt had been dissolved in nine decilitres 
of water. In another I put the same salt in powder in three de¬ 
cilitres of water, and obtained by the carbonic acid 2*21 gr. 
of hose. (1 had made tiiis experiment with a view to ascertain 
if the quantity of water had any influence on the quantity of 
oxide precipitated.) A third and fourth experiment gave me 
2*20 gr. and 2*23. They concur therefore perfectly in proving 
that the carbonic acid separates more base from the nitrite pre¬ 
pared with the acid nitrate of lead and the metal than ffoni 
that obtained from the subnitrite. 

42. Tlip solution precipitated by the carbonic acid evaporated, 
gave off nitrous acid, and deposited upon cooling yellowish white 
scales: the mother-water of these scales, concentrated, gave 
small while needles; and the mother>water of these nee^es, 
spontaneously evaporated, yellow crystals resembling by their 
form the acid nitrate of lead. Now as the nitrite coming from 
-the subnitrite only gives, when we decompose it.by the carbonic 

acid, yellow nitrite and nitrous acid, and not white salt^.we must 
ccmclw that the nitrite prepared by M. Proust's process differs 
from H in its composition. 

43. I examined in the first place the white needles, and after 
having crystallized them several times 1 found them iftmilar 

* The proportion of the base Imd been deteroiiaed by experiment, snd tlie 
water and the acid bad been calculated from the aariysis of the nitrite 
(31). 


to 
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to the nitrate of lead *; for the)' did not colour water; they 
-did not give r.iut nitrons acid when boiled in nitric acid : 
they did not give* nitrite or subnitritc when boiled in water with 
oxide of leacij tlhey were reduced by the carbonic acid into car- 
bcniate and into acid nitrate of lead. 

44. The yellmtnsh white scales rcdissolved in boiling water 
gave yellow leai*eSf and a mother-water not highly coloured, 
which gave white needles of nitrhte of lead mixed with a little 
nitrite. Tlie yellow leaves still retained some nitrate. It was 
-evident that these scales were a combination of nitrite and ni¬ 
trate of lead. 

45. The yellow cry stall resembling in form the acid nitrate 
of lead^ rcdissolvcr I in boiling water, deposited small needles and 
small leaves of nitrate of lead j the mother-water which re- 
niuiiied was acid and ^'lightly coloured. The composition of 
these cr}’stals is analogous therefore to that of the scales, but they 
differ in so far as they contain more nitrate: it is not impro¬ 
bable that they c oiitain acid nitrate: the nitrate of lead which 
they yield when tlissolved in boiling water does not contradict 
this idea; for, if it be true that the acid nitrate of lead when 
boiled with the ni trite decomposes it, and passes to the state of 
nitrate, this is n ot a sufheient reason for thinhing that this de- ' 
composition tak(>s place in a liquor left to itself, and which 
would contain ox.ide of lead with an excess of nitrous and nitric 
acifi. 

4G. The dec< imposition ■ of the scales and of the yellowish 
crystals effected by the affinity of water, and the force of co¬ 
hesion, led me to examine the action of the water on the nitrite 
of lead prepare<l by M. Proust’s process. On dissolving this 
salt in boiling water, I obtained, Ist, yellow leafy crystals which 
were deposited upon cooling; 2dly, crystals slightly yellow: 
they were dep'^sited by concentration and cooling., from the 
mother-water «if the former crystals; ^Sdly, a slightly coloured 
mother-water which yielded small yellow crystals, and small 
white grainy 'Crystals. Oti passing a stream of carbonic acid 
into this moth er-water, 1 obtained plenty of nitrate from it. 

47. I am o f opinion that these facts ought to leave no doubt 
as to the com pound nature of the nitritfe '^f lead prepared ^ter 
&1. Proust’s ) fiethotl. it is on this account, in the experimeufts 
wlikh I made: upon this salt, that I employed the nitrite coming 

* ‘ ' 

* In my cm nparative experiments with the pure nitrite, and that of 
Bf. Proust, I ti ru convinced that the nitrate obtained from the latter was 
aut formed in i the course of the operation. It is nevertheless not impos- 
sihie that it mniy be formed under certain circumstauces ; for we can con¬ 
ceive tbat the i litrous acid, which is extricated when we evaporate the acid 
nitrate of ljS^di, may, by combiniag with steam and oxygen, form nitric 
acid, a pordom of which may be mixed with the nitrite, and decompose it. 

from 
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from the subnitrite. This result naturally leads to this question: 
Is there u term at which the acid nitrate of lead boiled over thia 
metal is converted into simple nitrite, so thai by stopping the 
operation at this t^rm we inky obtain pure nitrite ? I do not* 
think that tiicre are as yet a sulhcient number of facts to resolve 
this questiou deliiutively: but all my experiments have yielded 
pure nitrite; and I have observe<l la^sides, that when thci'e wai 
an evident production 6f subuitrite, nitrate was -sjtili found in the 
‘li(juor. Another fact is, that nitrites, prepared in litftercnt ope¬ 
rations decomposed by the caiboiuc acid, have given the aame 
quantity of cafbonate; which seems to indicate a constant com'- 
pusition. 

Recapi/uiathfi. 

1. The oxide of lead boiled with the acid nitrate forms a salt, 
the base of which is double tluit of the acid nitrate. 

2. When we boil lead with acid nitrate, the metal is oxidated 

at the expense of tliessitric acid, and j)asse.s to the .state of li¬ 
tharge: the latter is united to )iitrous acid. In this operation, 
therefore, there is a uitrat.e formed with a base of an o.\ide more 
at the minimum than iithurge. < 

3. The combination of oxide of lead with the nitric/acid is 
not the only salt of its kind which is converted into nitrite by 
lead ; the nitrate of potasli undergoes a similar decomposition. 

4. The nitrous acid give.s with oxide oi lead two cmnhina- 
tions: the one, which i.s a subnitrite,'is formed wlu'u *we Imil 
the acjd nitrate of lead over this metal until there is iio longer 
any action ; the other, which is the nitrite, is obtained by passing 
a' current of carbonic acid into the solution qf the subnitrite. 

5. The colour ot tlic suiimtrite more easily disappears f^an 
that of the nitrite, for the former does not colour the water like 
the latter. The proof that non-colouring of the water by the 
subnitrite is not mving to the salt being less soluble than the 
nitrite, is, that by precipitating from its solution a part of itn 
oxide, the liquor becomes yellow. 

6 . The solution of the two nitrites precipitates tlie nitrate of 
copjier ; the precipitate is tbriiied of two metallic hydrates, which 
probably retain a little nitiic acid. 

7* The nitric acid and aci^tic acid, when boiling, emit nitrons 
vapmu* whemwe project into them the nitrites reduc^ into pow'd^. 

■8. The conversitMi of the nitrite ^into subnitrite by tlie 
of lead, is very proper to prove that, in the prepiiration of the 
nitrite by M. Proust's process, there is liot fwined any oxide more 
at the minimum than litharge; tor, if this were the ease, iitotetid 
of <an oxide inferior to litharge, it must be' acknowledged that 
there were two } since 1 have demqnstrated that, by prolonging 
the ebullition of the acid nitrate of lead over the metdl, we. ob- 
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tain a salt quite different from M. Proust’s, insomuch as it 
contains more lead. Now this opinion being admitted, it would 
be no longer possible to explain how M. Proust’s yellow salt 
could be converted by litharge into a salt the base of which was 
less oxidated than his. 

9. The combinationsiof the oxide of lead with the nitrous acid 
conhrm the laws established by Richter, Gay-Lmsac, Wollaston 
and Berzelius: thus the quantity of base of the subnitrite is 
double that of the nitrite. The composition of the nitrite cor¬ 
responds with that of the nitrate of lead; and a remarkable re¬ 
sult, if it be not accidental, is, that the carbonic Wid, by taking 
from the nitrites a portion of base, leaves in the liquor a quan¬ 
tity of oxide, which is to that of the nitrous acid in a proportion 
Which seems to correspond with that of the elements of the acid 
nitrate. But the cohesion of the nitrite and the expansive force 
of the acid are sufficient to overcome the affinity of the nitrite for 
an excess of its acid; so that, by concentrating by heat the solu¬ 
tion of the nitrites when passed to the carbonic acid, we obtain 
nitrite by cooling *. It would be curious to ascertain if, in the 
decompositions analf^ous to that of the nitrite, something similar 
does not take place in the proportion of the principle which has 
become predominant. This would be the means of ascertaining 
if the result which 1 have observed is not accidental* It would 
be also interesting to ascertain if the alkalis, in acting on the acid 
nitrate of lead, do not produce a subnitrate corresponding to the 
subnitrate- 

10. I have mentioned several facts in this memoir, whi% prove 
that we obtain nitrites intermediary between the two combina¬ 
tions which 1 liave described. , May we regard these salts as so 
many different kinds of nitrite, or as combinations of tjie two 
nitrites ? This is precisely what I cannot decide in a dehnitive 

^manner: I shall therefore leave to my readers the liberty of 
forming any opinion they may think most natural. 

11. 1 have not been able to obtain pure nitrite by M. Proust’s 
process: for, if I do nf>t deceive myself, the salfs which I have 
prepared by this process were a combination of nitrite and ni¬ 
trate : this is what 1 have endeavoured by examining the action 
which they experience from carbonic ac^d and water* Al¬ 
though I w'as not able to make pure niO'ite by boiling the add 
nitrate of lead over this yietal, I have not affirmed that it is 
impossible to do so; because the want of success in operations 
of this kind is frequently owing to circumstances which if is not 
fdways easj to ascertain. 

* It is not improbable that by counterartiiig the causes which tend to 
prevent the combination of tint nitrite of lend with an excess of its acid, 
we may succeed in obtaming this combination in the solid stare. 

LXXIII. Ntw 
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On Light and Heat. 

Sirs, Lavoisibr's theory of combustion is founded on tha 
supposition, that in every case oxygen combines mth the burn- 
ing body, and that the weight of the product of every body after 
combustion corresponds with the weight the body before 
combustion, plus that of the oxygen consumed. 

But this theory is questionable, for no account is taken of 
the light and heat generated in the process. If a long mould 
candle, which weighs two ounces troy, be lighted, and placed to 
form an .angle with the horizon of 60 degrees, it will be so per¬ 
fectly consumed as not to leave a single grain of ashes $ the 
only product being pure water. 

1 have observed in a former paper, that oxygen gs» is com¬ 
posed of thermogen and water’‘j sO that, when therinogen oom** 
bines with the burning body, the base of the gas being inemn- 
bustible becomes the product. 

Now, the important problem to be investigated is, what be¬ 
comes of the two otmees of matter of the candle ? Is it con¬ 
verted into light and heat, or is it transmuted into pure water ? 
Now, unless it can he demonstrated that tallow, oil, and wax 
are transmutable into pure water, the theory of combustion of 
M. Lavoisier falls to the ground. 

It is well known that a charged Leyden jar contains notliihg 
that is either tangible, \’isible, or ponderable; but let it be dis¬ 
charged through the air, or some other conducting substance, 
and both light and heat will be generated; nor can cither light 
or boat be produced, unless the two elements of combustion be^ 
united to ponderable matter. Consequently, light is a triple 
compound of thermogeii, photogen, and combustible matter; 
and heat is a compound of the same two elements united to 
matter of the same kind, but differently modified. 

As light comes from the sun in seven seconds' and a half, Xt, 
therefore, passes over five miles in about part of a 

second of time. A candle which weighs two ounces troy wiU 
hum about tea hours, cxinsequently par t oh a gra^.wiU 
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be consumed in second: and as a candle may be 

seen in a dark nij?ht, the air bein^ clear, at the distance of five 
miles, a sphere of ten miles in diameter, containing 523 cubic 
miles, is filled with light in —th part of a second. 

But as tlie heat »)f a candle cannot produce any .sensible ef¬ 
fect at a greater (li.stance than a few yards, we may suppose 
tliat heat Is specifically heavier than light. Oxygen gas is 
heavier than hydrogen gas in the ratio of 15 to 1, because the 
former contains more water than the latter. Let it, therefore, 
be suppo.scd that the ((uantities of matter contained in light and 
heat he in the ratio of 1 to 15, which appears to he considera¬ 
bly within the bounds of probability, then a quantity of matter 
of about -r-„'jn 5 -th'^ part of a grain may be so attenuated and 
modified by the elements of combustion, thermogen and photo¬ 
gen, jw to fill a space =523 cubic miles in*--jjy.^th part of a 
second of time. 

Hence we .see that, although matter is passive and inert, yet, 
by being acted upon by the invisible imponderable elements, it 
is made to put on an infinite variety of new forms, without a 
single atom being lost. And the wonderful eflccts which are 
thus produced on the living functions of animals, and vegetables, 
is afield of investigation that is almost boundless. 

Lynn, May 12, 1814. E. WaL|[Ar. 

r To be continued, i 


LXXIV. Process for preparing, with a Description of some of 
the Properties of, the refined Ox Galt, invented andprepar^ 
ly Peltro William Tomkins, Esq. Historical Engraver to 
Her Majesty, No. 53, New Bond-Sireet, London^. 

(3x Gall deprived of its tendency to putridity, and its colouring 
matter, so detrimental to all delicate colours, is prepared in the 
following manner: 

Process. 

To a pint of fresh ox gall, boiled and skimmed, put oi^e ounce 
of alum, finely powdered; coutinne it on the fire until conn^ined; 
when cold, put it into a bottle, and cork it moderately cloise. 

To jcinotlter pint of fresh ox gall, also boiled and skimmed, 

iV sis “ TuVr M 

f Tbc above is necompamed in the Transactions if the Society of Arts for 
1813, tyheticcwe ha\e copied it, with numerous certificates fron. our fir^t 
aA'sts, nil concurring in the valuable propertic.s of the refined ox pall. 
The lesser gold inedaf of the Society was voted to Mr. Tomkins for his 
communication. 

- put 
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put one ounce of common salt, and continue it on the fini un^lu' 
eombinetl; when cold, put it into, bother bottle, and cork it.' 
moderately close. ^ ^ j 

Gall, thus prepared, will keep perfectly free from putridity,, entfv: 
any offensive smell, for j'ears. 

When the above preparations have stood in a rooni^ of a sios^,; 
derate temperature, for about three mouths,-they will deposit ipi;-. 
thick sediment, become clear, and ht for use in ordinary pur*) 
poses; but as they contain a large portion of yellow colouriug 
matter, tingeing blue of a greenish hue, reds, brown, and suUying 
purples, they are utiht for general use in painting in .wafor co^. 
lours. ' ■ . 

Fmther Process. 

The before-mentioned preparations, after standing until become 
perfectly clear, are to be decanted and combined in equal pi»*» 
portions; a thick coagnluin is instantly formed of the yelfcwr* 
colouring matter, which precipitates, leaving % clear liquid, 
namely, the colourless ox gall. 

N. B. After the combination of the two first preparations, the 
process may be assisted by filtering the liquid through paper. 
Age renders this preparation more brilliantly clear, and by it, it 
seems to obtain an agreeable scent; nor has it been observed to 
contract, at any time, unpleasant smell, or to lose its usefbl 
properties. 

Properties. 

The refined ox gall possesses all the viduable properties oi^.QX 
gall, as applicable to painting in water colours, with the superior . 
advantages of being cleprive^ of all tendetR’y to putridity, and of 
all colouring matters. 

It combines with, and fixe.s, all water colours, as they are 
usually prepared, either by being mixed with them, or washed 
over them after they are laid upon the paper, &c. It renders * 
blue, purjjle, red, green, ami all fither delicate colours, more 
bright and durable; and, if a small ])ortion of it be added to any 
of the colours, it causes them to wash more freely and evenly 
over the surface of the paper, ivory, '&c. 

Combined with gum urabic, it gives depth of tint, without osxy' 
unpleasant glossiness upon tlie surface of the drawing, and nre-^ 
ve^ts the gum from cracking; and the colours oxe so compimly 
fixed in»the paper itself, that subsequent tints can be Washed 
over them without any risk of their beeohnng foul, dr forming 
improper combinations with the under colours. ' ^ 

Combined with fine lamp black, and gum water, it ft 
complete substitute for Indian ink. ' , 

If it be Boated over the surface of drawings niade with chalks. 
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or black-lead pencil^ it fixes them firmly; and they may then be 
washed over with any water colours, previously mixed with a 

e >rtion of it, wi^out in the least degree disturbing the chalks or 
ack-lead. 

For miniature painting, being washed over the surface of the 
ivor}', it comjiietely removes its greastness; and being mixed with 
colours, it causes them to float freely thereon, and tints may 
he laid over tints, the colours being struck into the ivory. 

For transparenci^, oiled paper, being first washed over with 
the refined ox gall» ^d permitted to dry, water colours, mixed 
with some of it, will lie and perfectly smooth upon it, and 
be so fixed, as not to wash up by the repetition of different 
glazings of colours, over each other; thus producing depth of 
colour. 

In short, the valuable properties this refin^ ox gall possesses, 
make it equally applicable to liistorical, landscape, botanical, 
and natural histpry painting, as well as to colouring prints in 
general; and, by its readily combining with all the vehicles ased 
in the preparation of water colours, and having no.polour in it¬ 
self, it envies the artist to paint with case on surfaces otherwise ^ 
unfavourable, at the same time rendering the colours more bright 
and durable. 

Many other valuable properties will, no doubt, on trial, be 
found in tliis preparation; and the result cannot fail to j|i^itatc 
and improve the art of painting in water colours; and, as the 
discovery of it i| entirely new, it will in all probability be found 
applicable to mkny other useful purposes. 

May SO, 1832. P. W. ToMKms. 
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LXXV, Memoir upon the Causes of the long Duration of the 
Chinese Empire. Read to the Philotechnic Sodety, Sd of 
^ Jlday 1813. By Memher ^‘several karnm 

Societies*, 


In order to confine my subject within the bounds whicli, cir¬ 
cumstances require, 1 shall rapidly run over the traijts which 
f^atai^rize all the nations of antiquity, and which d^nguish 
thenq^^froin those of Europe. Passing afterwards fircM,these 
eonsidcraUotis tojdtt particular character (^ihe dl&eae, 
it vdil bo adipowledged ^at this ancient nation is not Ipse 
itii^ those who occupy the opposite extren^ of Asia,, 
tkj^r arc fironi tlb Hungarians and German^ 

ip general, derive their chief force Con- 

vertis^m^'^that is to.«a^^ the coneordimce those 

1813, tome iV.'p. 

^ institutions 
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institutions and the climate: a truth the more evident wilbw* 
spect to the Abiatic nations, ivhose moral character ie 
among each of them from the physical quali^ of Uie 4(000 
under which they aie placed. This is the reason why the , 
tiement of the Turks in Europe^ and the translation or the seat 
of empire to Constantinople, arc regarded as a violation ^ 
natural order^ and as at variance with the principles and object 
of the Koran. 

Certain tiaits of character and uss^es commoti to all the peo* 
]}Ie of Asia seem to indicate that all have a common orighs. In 
order to ^id any very sti iking difference between them^ they 
must be compared in the two extremities of this great portipn 
the globe. Among all, their manners are as ancient as the 
societies themsehes; as well as the governments, the latter have 
an aspect ucaily Min liar, and pre'^ent the faithful expression of 
the influence of climate. Despotism is an incontestable e 0 eet 
of this iricsi*'til)le influence; and Mahomet, exmfoundiug the 
precepts of religion with the rights of the throne, conAdpig the 
duration of the empire to the human passions, formed out of the 
confidants of lits imposluies the nucleus of an invincible army, 
and of all the behevoi s he made blind idolaters. Maliometiam 
has lost nothing 111 AMa of its force and intolerance. 

But Awatic despotism is variously modified, from the east to 
the sou^t In vain would you endeavour to render it sanguinary 
in China, and paternal where the religion of Mahomet prevails***. 
At the two extiei^ities it would overcome alfjp^acles, mid re¬ 
turn fo its priniitne state. Conquest or other circumstances 
may txnnpiess the spnng, but thev can ne\er bieak it. U de- 
iivcs its strength fiom the agreement of human institul^ons with 
the moral (haracter of men, their natural or factitious pasrions^ 
and with the means of i,atisf)ing them. 

In support of*this opinion, I shall cite some celebrated^&cts. 

If the first caliphs, tempering the sjnnt of emiquest by the nobMf 


* t dp toot pirund ro say that (lp>putism is snipped of its essential 
charseter lU C hum 1 in re, as in tlie iither Asiatic states it i».<i^rHpiM }Uf0 
giadastetl tymiiiiit'f, each ot aim li oppicsses and is-opprsSMid in itsturtb 
But in Cfunn, more thmi anv wlieio ci<>e, (lie suvereb^ sratclij^s tfie 
inun«dU|pf deposit iries of his authui ity or his co^fidea^a. ddire, 
aov vyliPcclev. he oceupuft hiiii»eh vv.th bis wstcbel'' 

sitMistefice, and protects them airamat |he «tnrnq^pl^Rie 
m Oiinn H#e tn^it* apt to ehid>« the hwr and to — 

oust of fh# (lystcm ot despotisDjit ttetehtyif 
ti lie, therefore, as 7 halt, stud a httie tcirfbir pit^ tjlat tbt 
Chinesepmpetors i;, actue, pateriu*, andppphlar, ^ 
powei oah be Some Hmnieitt aurtrs l)a^^i|irea (.redd 
(io''tcin0s respect to Chtnai Xtreeadiii^astic aifcsiw. ^y if.f 
anil tl.e coitte%ipe of oti ei •>. for the L'hineaej h(ui caa^&^iUijMraedt^ ai- 
venqgatiod of u nth. 1 have enaeavuvred to atser a ob«ir«« fldtween 
these two cstienics ^ 

V0I.43. No. 193. May 1814. Z * U 
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protection which they granted to learning and science, raised 
the Arabs of the East to the rank of the greatest nations; other 
Arabs developed, in the clinuitc of Spain so favourable to genius, 
an imagination still more brilliant, more taste in the arts, and 
more ardour for the scienees. The gloiy of tlic Moors is at¬ 
tested to the W'orld by more durable monuments, and by results 
more general. Hut those al)errations from tlie sloth and ig- 
iioronce inculcated by Mahoniclism were but ephemeral. Sooner 
or later it reco\'ers its fatal empire over tlie human mind. 

It is pos.sib1c that Asia may have bet a inhabited before every 
part of the globe. Rut I am very far from considering it as the 
only^cradle of the human race. This opinion would imply that 
certain great questions had been resolved, wbich not only arc 
not, blit which probably never will be. F<»r, if the human racd 
is composed of races essentially different (an opinion more phi¬ 
losophical and more generally ailopted of late years), must not 
each of these races have had its first nnai* ? 

What can never be contested is, tliat iiaLurc has heaped fa¬ 
vours upon Asia: its climate excludes numerous evils which 
everywhere else beset the paths of men. 

Shall I venture to say that happiness is there more constant 
and more easy of attainment, bccau'^c human knowledge is there 
confined to a limited sphere, becar!,>.e Providence haa^ttefiised to 
Asia in general the passions which aie allied to the splendid 
gift of talents, and even genius itself? This is not the place to 
iiu|uirc wherefore this sublime faculty of the human understand¬ 
ing is indigenous in the temjierate zones. It is sufficient for our 
purpose to know that nature does most for man where he is able 
to do least for himself. Admirable solicitude, which extends over 
every organised being ! Harmonious beiievoleuce, which more 
than the harmony of worlds ujioii worlds reveals to our feeble 
reason a supreme Intelligence ! 

Let U9 acknowledge,, I say, that in Asia the enjoyments of 
life are placed nearer human wants, and as it were within the 
reach of every man’s hand; that, besides, man is condemned to 
create and to conquer every thing; that under different skies 
he is the slave of the climate, or he becomes its master; that 
£urope is a theatre with constantly varying scenes; that.the hu¬ 
man mind as ivell as empires there undergoes astouisliitig revo¬ 
lutions ; that it descends to extreme degradation as in the tenth 
century, and ascends tg the summit of science as in the 18th; 
that eveiy thing is in motion; and that it experiences without 
interAiption the alternations of strength and weakness, eiithu- 
siasiti stupor, alternatives ivhich depend on the use which is 
made of Uie powers of tlie human mind. That in Asia, on the 

* None but pseudo-pliitosoplicrs will ever adopt this method of accouot- 
iug for the apparent vutietics of the buiuaii race.—^Kl>iT. 
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contrary, the hujnan mind exhibits no different phi^es} that the 
moral order is there uniform and constant, maxims mid usages 
invariable; and finally the laws, religion, and government there 
triumph over the irruptions of barbarimm, war, prosetytism, arid - 
even time itself. 

Let us now apply these general principles to the empire of 
China, which more than any other Asiatic state exhibits the 
happy results of local assimilations, that is to say, of the accord¬ 
ance of institutions and climate, and we shall perhaps succeed 
in resolving the historical problem'now under consideration. 

We may, without going too far, suppose that the civil and' 
religious institutions of China were very ancient, even udien 
they began to write the history of that country; and the history 
of China, according to M. dc Guignes, goes back to the year 2953 
before our vulgar a*ra. Confucius, who lived several centuries 
before the reign of Augustus, developed and inculcated the pre¬ 
cepts of pure morality; but he certainly was not the fir^ who 
instructed ])rinees and subjects in their duties; the Chinese an¬ 
nals go back more than 500() years; and probably at that epoch 
the science of mords and agriculture had attained in this vast 
empire a kind of perfection. 

It is here important to remark the anteriority of the Chinese 
over the rest of the world in governing and in feeding mankind, 
as well as the limits of their knowledge in the arts of imagina¬ 
tion, and in the sciences which bespeak all the vigour of intellect 
and all the fire of genius. 

In order to be five thousand years ago what they are at pre¬ 
sent, the Chinese had only to collect the lessons of experience, 
alwUys more forward in a paternal government, and under a skjl* 
whose serenity and mildness inspired the desire of pleasure; ex¬ 
perience more certain under a paternal government protected by 
patriarchal manners, and which a fertile soil exempts from the dan¬ 
gers which an inconstant temperature occasions in other regions^. 

Every thing which human ingenuity can invent and execute 
for procuring easy enjoyments to limited desires has been ef¬ 
fected by the Chinese; but they will never quit the track which 
has been marked out for them !>y nature. Th'eif'affec^ons re- 
tmfi^em in some measure near instinct: they traits ^pro¬ 
gress, and if directs in turn their iiidustiryc this i$ nbt^y|^'^Bse 
with the bee and the beaver. But the forimBr stop, ipe. ihcse 
animal architects; at limits whigh^tbey will never mmeed. 
Ought iffr to complaia that the inventive arts hnve elthfulted 
th«r pidlence when they have scarcely seiied first 

* Ike gevernmeat has not jet succeeded, and perN^p^^ai^sfwiU'suc- 
ceed, in establishing o just balance between the subshtences and due im¬ 
mense population of the empire. 

Z 2 rttks. 
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rulcsy and the infinite dbmain of geniuyi is for ever closed against 
them ? Ah ! by how many advantages is this magnificeiit pri¬ 
vilege compensated among these nations who are dejirived of it 1 
The Chinese are horn for a life of indifference and traiu|uillity. 
If {Perfection in the arts, extent and deptli in the sciences, are 
withheld from them, they are also igiiorant of the revolutions 
and catastrophes of Europe. No ambitious views interrupt the 
stream of their enjoyments. Tliey belong to the soil, like the 
plant which feeds them: they never experience the torments of 
curiosity; and with respect to them, their oaste is tliat of the 
human race, and China the universe. 

In China in general the epochs of life are feebly marked by 
the advancement and decrease of intellect: and if we descend 
to the lower classes, we shudder at beholding immense genera¬ 
tions confusedly pressing upon each bther, and coiitinually dis¬ 
appearing in a fixed state of inveterate infancy. For this rea¬ 
son the vices of the multitude in China exhibit fickleness and 
imbecility, and for this reason also they abstain from the per- 
, petration of those, crime's which sully the annals of so many other 
nations. 

Let us compare this condition of the Chinese with that of tins 
peo[jk who were formidable l)y the glory of their axins, and 
celebrated by the more solid conquests of their geniin^^tmd wc 
shall hud on one hand a long scries of ha{)pinc.ss without noise, 
and on the other, some brilliant epochs purcliascd by centuries of 
calamity and crime ; wc shall find also (a problem which it 
would be diiFiCult to solve) that •man is happy wherever, the 
laws reward the useful arts, and that warlike or highly enltivated 
' nations are so much the more removed from happiness as they 
are greedy of glory of renown. AVc can easily reckpp the 
happy days of ancient Rome, but we cannot count tiic d^s of 
sorrow and ignominy by which she expiated the conquest of 
the ^vorld. 

•The civilization of nations is slow, gradual, and frequently in¬ 
terrupted by a diversity of circumstances. We may tl^iretbre 
reasonably suppose that the civilization of tlie ChinOse goes 
back to an sera far anterior to the reign of Fohi. In his tipie 
tliey were ...subject to the same Uvsages, the same laws, ar^ the 
same.,form .of government. Here we may observe thut aevezal 
thil^.iieem, to have been established among this {^ebpls to 
paratol^ern from all dtl^r.nations: fheir language is parti- 
*etdarnt^ane6. To reproaoh the Chinese with the Imperfection 
of thidr' k to be ignorant of the spirit and object of 

their in^U^ns. An uniform system of education, a compli¬ 
cated etiquettO; sttperstitiQuaceremoniesja life of effeminate in¬ 
dolence for the fair sex, painful for the poor, sumptuous for tlte 

rit;h, 
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rich, \oUiptuoiii for both hcxes ; every thing in China is sub¬ 
ject to a law of nature,‘because nature herseTf is there uniforiQj^ 
constant and absolute in her wishes, and leasts nothing to man 
but tlic wish to preserve his lilc and to eiyoy it. }3ut what 
has preserved China, and will ahvax®, from cxcit iniKwation 
coutruTv to the spirit of the governiuent, its usages and law's, is 
^ the place which it occupies at the further extremity of the globe. 

'rhus fot a long series ojf ages has moral and physical order 
been reciprocally reflected and protected in this vast empire. 
Thus has the social accordance of human institutions from gene¬ 
ration to generation, made the necessity of a paternal govern¬ 
ment inore apparent; and all the parts of the empire are so 
bap;}»ly combined, that tlicy present to the eye and to the mind 
nothing but unity of movement, thought and desires* 

The Chinese hilly enjojed all the benefits of their government 
until the time when the Tartars made themselves known to 
them by their sudden inroads. They then experienced the 
scourge of wui, and all the evils which it bungs in its train; but 
they w'cre still fur a long time ignorant of the military art. 
Enervated by a long enjoyment of peace, past events left but 
lew traces on the memory, and they occupied themselves hut 
little w'ith the hitiire. As invasions however became more fie- 
quent, tltey quitted for a moment this state of listlessness; but 
they proved by their defensive means, how easy it was to subju¬ 
gate them, aAd when vanquished, how impossible it was for their 
conquerors to avoid submitting theniselxes to the laws of the 
empire. 

The climate therefore ha? prescribed to China its govern¬ 
ment, usages and manners. But instituUons dictated by nature 
ought to be consolidated from the instant of their birth, and to 
be perpetuated without contradiction. Rarely have wicked 
princes disgraced the throne of China. The Chinese, like other 
nations, may groan under the abuses of power, but they never 
hate power itself. Tlie strength of the state consists in tlie in¬ 
variable accoi dance between the wants of man and the action 
of the goveniineiit—it is to be found in the harmtmy which 
reigns among all the parts of this vast edifiee., And what 
ought not to be the authorit} of a system of legislatioti> whioh . 
without tyranny is nevertheless despotic, and has r<;^ulai|ed for 
five thousand years the d&stinies of an immense popuJNflph^*? 

If the lust of conquest had not muted under one phiif the 
Tartars adjoining this vast and pacific enqiire, no rev^ofotton 

* * » *“ 

* Fifty millions accord no; to VoiUiire, but one haiidredl''<^IMl mUtlons 

according to tlie calculauons of M. de Guignes, who in thtSpoiiM; is entitled 
to most Cl edit. 

Zd 


would 



358 Memoir upon fhe Causes of the long Duration 

would have to this daj choqiieved its history, and a conqueror 
would never have been seated on the throne. 

The Manchou I’artars several times ravaged the provinces, 
before cairjing their inroads into the heart of the empire. The 
government did not opjiose numerous ai mies to the enemy, but 
constructed the Great Wall: a feeble rampart against valour 
and cupidity; and a memorable monument, according to Vol> 
taire, of the love of peace. The Chinese never*dreamt that the 
facility with which they might be conquered inflamed the desires 
of their invaders, and that the hands employed in raising this 
useless barrier would have been siiflicient to immolate every 
Tartar at the frontiers of the enipiic: so true is it that'the ha¬ 
bitudes induced by the gentler puisions have expelled from the 
breasts of this people the turbulent workings of hatred and re¬ 
venge. 

One thing is certain, that the emperors of China have raised 
militias or formed icgular troops for the purposes of defence only. 
History does not reproach them with a dngle aggre-siou With 
the interests of states, of which the European cabinets have 
formed a distinct science, they \icre iinacrpiainted. Their po¬ 
licy was confined to the maintenance of internal tranquillity, the 
banishment of every new opinion, and of every doctrine con¬ 
trary to the laws of the cnqnrc. I’hcy were insulated from the 
rest of the world, convinced by dire cxpciieucc, that under the 
veil of commercial speculations, Em o[)eans concealed dangerous 
projects. Nevcithelcss, by ct'ustaucy ami impoitunity, the latter 
secures the privilege of trading with (eitaiii points of the em¬ 
pire, but under restrictions and conditions so humiliating, that 
the love of money only can induce men to submit to them. 

The Chinese rather tolerate than desire the presence of 
Strangers; fevery where authority is exerted to keep them in awe, 
and no where are they received With hospitality* 

From this primary cause arising from climate of the long 
duration of the Chinese govcriiment, other secondary causes 
flow, whose action not less constant fortifies that which is ex¬ 
ercised by the climate. 

The paternal regime is indigenous in China, as well as ab¬ 
solute power: this regime is sacred wilh respect to the prince, 
’ and th» power is revered by his subjects as a law of nature. It 
is there that the justice of the head of the state, incessantly en- 

* ttie emperors had frequently, and particularly those of the primitive 
dynasties, troubles to appease and rebel vassals to keep m submission. A 
kind of fiBudal hierarchy was the priiK iple of these intestine wars. The 
Supreme power was suci-essivciy cotu'eiiLiatcd, and it is now and will be 
long an object of adoration witii the Citiiicse people, as the source and tho 
guarantee of the easy happiness for wliicli nature destines them. 

lightened 
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lightened by a long hierarchy of authorities, circulates equaHy 
among all ranks". It is there that the citizens of all classes,, 
chained to the chief of the state by an immutable order of things, 
obey him implicitly us children do their father. Thousands 
centuries ha\ e elapsed, and the national character has experieued. 
no sens-ible alteration. Its constancy is that of the climate* 
This beautiful feature, which embraces all institutions and all 
interests, cominauds so much the more admiration and lespcc^ 
that the most ferocious coiuiucror has always bowed his head, 
ami lowered his spear, when lie contemplated it. 

The Chinese government recompenses useful labours and vir¬ 
tuous ac'tions bj. the highest dignities. This noble and rare jus¬ 
tice is the principle of reciprocal confidence between the prince 
ami his subjects, and consecjucntly one of the causes of the du¬ 
ration of til,? empire and the government. 

Some pliiIo.so]>ljers have dcj>lorcd the lot of the Chinese, go¬ 
verned by a despotic j)owcrj but tliesc critics do not see that tfie 
real despot is the climate. They sio not see that this despotism 
is justified by a constant and paternal beneficence; that nature 
prescribes to it at the same time duties ami limits ; and that the 
history of tlic empire, written from day to day under the eyes of 
the prince b)’ ineorniptiblc magistrates, incessantly presents the 
faithful picture of his life and tlic judgement of posterity. 

The Chinese are rils<> reproached with the vilest cfuelty, and 
the barbarous custom of arresting by infanticide the too rapid 
progress of population. 

In condemning such usages let me be permitted to observe, that 
the severity of jjimisi.uncnts in China is a iiccess^Lry consequence 
of despotism, as dospolism is in its turn a consequence 6f the in¬ 
fluence of the cJiiTiate; and tlnit is moderated perhaps too much 
by tjie power of getting rid of it, by paying contributions gra- 
dunted according to the magnitude of the crime and the wealth 
of the criminal. 

As to the exposure of new-born infants, it has been tolerated 
only under circumstances which cotnprotnised the safety of the 
state: it has never been expressly permitted; it would be even 
punished, if the fathers, whose extreme poverty dictates suoh bar¬ 
barous sacrifices, did not elude the vigilance of the ma^trates. 

Let us not Judge the Chinese according to our 
nions and refined abstractions: the tbrmer .keep ,within[^oi|n^, 
they did not fall into error from going too far j but we^ a&dacioua 
reasoners, sometimes leave truth behind to run after brilliant 
theories. , ; .! 

* Such at least is tfie spirit of the institutions and regthiC of China. 

Z4 . ‘ In 
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In the privileged regions where the human mind is developed 
in force, in penetration, in extent, and where the imagination is 
inflamed by that creative fire which is called genius, man, by a 
fetal compensation, wanders in the w'ildest paths of error, and 
precipitates himself into the most humiliating excesses. It is 
there that in one and the same liead arc united a strong wit and 
a timid soul, boldness of thinight and humble credulity: it is 
there- that man is to himself an inexplicable phsenomenOti of 
oppositions and contrasts; it is there that Bossuct armed him¬ 
self with the most profound dialectics to combat mere chimeras, 
that Pascal fixed the language extended the domains of science, 
and dug for himself a hell;—and it is there that the genius of 
Newton fell from the tlirone of the universe, repenting that he 
was seated there. It is in short upon this theatre of Europe, 
where Nature has so often crowned the sage who has surprised 
her at work, and the artist who knows liow to imitate her,-^upoii 
this theatre covered with the trophies of genius, that genius too 
often creates false doctrines for ardent heads, and wanders far 
from the object of civil and religious sociability. 

‘ This balance of good and bvil, which genius produces, is un¬ 
known, acid will always be, in l^outhern Asia. The supersti¬ 
tions the first ages are there gt pre«sent civiliKcd, and, if I may 
be allowed the expression, identified witli the ma^pbes and 
usages'. China is peopled with fantastic beings, with good and 
evil genii, because there must be in all places where men exist, 
fables and bonzes; and tlie bouzes must have riches and power 

The Chinese have also their golden age, their deluge, and their 
Bacchus ‘t they have revelations, mysteries, and prophets; but 
these errors are only the playthings of an infant people : super¬ 
intended by the government, respected by learning itself, in China 
they kindle no civil wars, nor priestly quarrels. The word in¬ 
tolerance is no more in their language than is the idea expressed 

* The constant serenity of thtir atmosphere invited the lirat people of 
India, those of Chaim a nnd Egypt, to oh>ci've the stars and their relation 
tU the earth. But riie^c very people, whom fuqiient catastrophes in the 
infancy of die world inspired with terror, su<.>n incerrognted the heavens 
uisteadof observing them. The chiefs of the imtians could at their plca- 
' sure^ maklt the gods speak, and the priests arru,.atcd to themselves an ex¬ 
clusive a^mysterinus science. But latterly a>irorioray has banished from 
its (imnainij^ the vain farniulis ot astrology. Among all civilized 
natibipt tW^vcIestml phsenomena are explained hy the buys of n&tiire.' 
Aiuoti^ the-, Chinese alone, ^ art of reading the destiny of iSCn in the 
bet^veusVretpioS empire. Their intclhgeocc refuses to keep pace with 
the progre^ilw Improvement of tlic humnn mind. The governnient has 
collect^ SQtne fruits from the tnissiouaries, but these fruits have not spread 
among the great mass of the people. The astronomical obseryatious of the 
Chinese, hoiyever^ go back to the year 1138 before our sera. 
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by it in their minds. W^hen in the heart of their peacehil em- 
[)ire the Jesuits fuid the Doininieans accused each other of heresy 
and impiety, the Chinese diil not see two parties animated with 
a false sseaf for the new religion ; but these monks appesured to 
them as dangerous fools, or political agitators from whmn tha 
stale must be fieed. Such men, ipifact, would have long brswod 
the influence of the climate and every other influence. The 
Jesuits wrought witli a }>rotbuud and crafty policy, flattered tlUfe 
eoiihdent credulity of the jnince, and ivunanely tui.sted the divine 
word to nccominodate it to the pic^idices *if ii pctiple who were 
slave* to their habitudes. The Doininican^, energetic preachers, 
as if they still pursued fioni toun to'town, aiid h»ni province to 
province, the heretics, armed rlRinsiU'cs with all the aigumeflts 
of the schools, pioclaunctl a hoiy war, and resolved upOn the 
tivertlirow of China, luthcr than suffer the smuileat departure 
from the doctiiue which thcyweic scut to piopagatc*. 

The cause of the line of conduct pursued by the Chineae 
gmeinment on this occasion was the nuturni inmleration of the 
minds of the people. Neither the intciests of earth nor 4>f heaven 
could inflame them to enthusiasm, and far less to religious faiia> 
ticisin; a blind passion which alisoibs eveiy other sentiment, 
which couIts daiknc-^s, which combats peace as weit m light, 
and becomes moie iiciitiate the moic its appetites are flNt. The 
dreadfel reign of fanaticism lias covcicd with ruins tfit? states 
which are embellished bv the art^ and soietices, which thus have 
•had to fight their waj agniiiNt intolciaiice and envy. 

Fanaticism has made Kuiopc for several centurie*^ and even 
since the revival of letters, tlie theatre of the most sanguitlary 
wars, and of the inoit sc.indaloiis impieties. Extending its ravages 
with its cloctiines, it has deluged a new hemisphere iit the blood 
of its inhabitants. In China, on the coiitiar}', the unity of 
thoughts and desires, tlic consciiuenee of a limited inteUigeiice, 
perpetuates, without any o’ stack*, unhai, peace, and happiness. 
And why > Because thcie rcious an a Iniirable intelligence be¬ 
tween natuie and the social institutions; because ^p^^iiaeis 
the wit of the Chinese, and eoimiioii utility the object of their 
industry; because the serenity of tlieair stifles every germ bf cu¬ 
riosity, ambition, and heroism; because, in short, thing 
there is stationary, both men and tilings, so that, the nplD^eiit 
of China appears seated on the tlirone of Time, 

• It results frfutiTny opinion as to the influence of elii^gtg aitfl the ui- 
telfieeiue ut rhe Chinesi, tUil thc\ wunid iisve derived but ipthle advati* 
ta^e« from the seitleii'riit ul our iMnu'd missionar^s ii) tJ|e)r eutpirs. But 
jt is pre^noiabje thnf the j»f of.’e of Europe would hav< derived i£ro,it bene¬ 
fit* both with >/-sj;rct to tile arts and commerce as wen as witii resjiect to 
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If the fables whirh charm t)ic \ailgar in China could have f'llcd 
their brains with funaticisin; if the reason ot tlie Chuic.^c had 
been so far deranged as to pretend that tiu* worship of the 
bonsscs is the only one which is agreeable to the divinity, and 
tfmt the Father of inankiiid has chosen the emperor of Chiiia 
to conxert all the woild, or^to cut their throats; Asia utuld 
haxe been burnt many eenturitt 1 1 fore fanaticism cairied fiio 
and sword to the innocent cities of the Jiitas. Eic the Euro¬ 
peans were in political cxislii ce, thf* ChiiiCse had discoxered the 
eompo.'ition of gnnpoxxdor, xvhich xx'c hax’e converted ’nto a 
weapon of death ; xx’hereas in (’liina it is only used to give i,.) it 
and solemnity to public rejoicings. 

It is cqiuilK well iisccrtnincd tl at the (’hino'.c iincnted printing 
many centurus before (Tcnnaiiy atlribiitcd the honour of this dis- 
covci) to herself, and that thf} conhued the U‘>c of it to trans-. 
mit tioin age to agt the lives of the sovereigns, and the annals of 
the empiic. 

Printing, on the contrary, xva- scarcilT Known ii» Einope,th;m 
it opened all the Mhool-, to the most linol n;s di^piitts. Down 
to the l/th ccultiiy it xvas less seiviceuble to letters than to the 
propagation of lie-, and errois. 

Thus all the Hcoiidai) canscs of the diiratioii of the gox'crn- 
ment ol C'hina hung us hack to the |)"mai\ cause of this sin- 
giilar ph.enonicmin, the nilluciice ot tliiuato. 1 his influence, 
xvhich o(|ually aifeets the uioral and physical poxvers, marks limits 
to the latter, which the ('hine.c iRithei liaxe the power nor the* 
wish to exceed. Thtir minds are constantly directed to what 
is useful, and there remain fixed: experience is their guide, 
good sense Ihciv coinpauiun, and they never desiic a better con¬ 
dition. They can coiiecix e not.e preferable to their mild state 
of servitude. Of all our opininiis, that xvhich would astonish 
them most, even their icuined men, is our opinion as to the dig¬ 
nity of man, hi-. lumour, and liberty. With sound ways of 
thinking, the (’liiu thcicfore nexcr experience violent passion.s; 
their tastes, xx'imts, and institutions bear the impression of uni¬ 
formity, and of a snceo«si</n of ages, xvhich the authentic history 
of the einpiic has not been able fully to describe. 

India presents a far different spectacle to the traveller, who 
cannot take one step in this ancient and primitixc country xvith- 
out reco^ising the fatal effects of the revolutions which it has 
xindergone since the people of FiUrope begun to dispute for it as 
their prey, A single people now holds it in the most complete 
subjection. A merchant born on the banks ot the Thames im¬ 
poses tributes on the Indian princes; and their thrones have 
been levelled perhaps by a tradesman, who does not know how 
to manage any thing but a counting-house. 


In 
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III this rich portion of the globe, tlie inhabitants of whioh were 
clviii/ed and learned when Europe could scarcely boast df a fevr 
market towns, traditicms are lost, recollections effaced, and we 
can only grope our way through heaps of ruim. And whence 
conies this difference in the destiny of India and China ? The 
one country has been able to insulate itself and to maintain 'its 
independence ; while the other, on all sides accessible to iiaviga* 
tors and to Asiatic conquerors, has only changed masters since 
the days of Alexander, and striven without effect against tlie 
tyranny and cupidity of its conquerors. 

It results from all that I have said, that the cliinate of China 
has given birth to its institutions, and its geographical situation 
to its independence; that the influence of the climate is the pri" 
mary cause; its isolation the preserving principle of its manners, 
laws, usages j and that we ought to refer to their combined ef¬ 
fects the duration of the emj)ire, and tlie longevity of its institu¬ 
tions, of which it offers the only exanqilc. 

LXXVI. Injluence of almospheiic MoiUurc on an electric 
Column composed of Discs of Y,hic and Silver. By Mr* 
Thomas IIowj.dy, of Hereford. 

* * Hen ford, May 17 , 1814, 

SiRs,r-- AJ.though the experiments described in my former 
connnunieatiou * fully (lemon; trated the inilucnce of atmospheric 
moisture on tlie action of an electric colinnn } yet, as the actual 
passage of the electric fluid over its exterior surface from the 
y.iuc extremity of the culumu to its,opposite, was rather inferred 
from those experiments than directly proved by them, I must 
request you to insert (if this does not arrive too late) iq the next 
number of your Journal the following experiments, which deci¬ 
sively establish that fact. 

Experiment 1.—^Thc positive extremity, of the column was 
insulated, and the negative was made to communicate with the 
ground. Tlie cap of a gold-leaf electrometer being brought in 
contact with the surface of the glass tube near to the positive 
extremity of the column, was left in tiiat position for about,two 
minutesthe leaves of the electrometer attained in that time 
a divergence of | of an inch •, the electrometer being 
the leaves still kept their divergence 5 their ekatric!il|^^ po¬ 
sitive. ^ 

Exp. 2 .—The cap of the electrotnetef was placed in contact 
with the glass tube at an equal distance from ea<^ fpECreml^ of, 
the column. The leaves gradually opened' same extent 

as in Experiment 1 . with the same kind of electritity; the elec- 

f Page S41 of tlHs volume. 
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tronieter being withdrawn, the leaves still retained their diver- 
genee. 

Exp. 3.—The electrometer was placed in contact with the 
glass tube near to the negative extremity of the column. The 
results were precisely the same as in the two preceding experi¬ 
ments, except that in this the divergence of the leaves was less 
than in those. 

Exp. 4.^The electrometer was now put in contact vidth the 
waxed end of the glass tube next to the brass mounting at the 
positive extremity of the column. In a few seconds the leaves 
just separated with positive electricity, bflt the electrometer be¬ 
ing withdrawn, they closed. As th^ leaves were thus found to 
be only influentially o^<?cfcd',the*electrometer was replaced in its 
position; and after the ^ace of a few minutes the leaves di¬ 
verged something more than ^ of an inch: the electrometer 
being withdrawn, the leaves remained positively elOstrified. 

Exp. 5.—^The electricity of thp waxed end of the tube next 
to the brass mounting at the negative extremity of the column 
was next ascertained. The leaves at first were only influentially 
affected; but after the contact had been continued for several 
minutes^ they remained positively electrified. 

Exp. 6.—The negative extremity of the column was,now' in¬ 
sulated as well as the positive. The same places of t^jy^ polumn 
were examined as before, and the results were simikijr to the 
preceding; the only (Merence being that the divergence of the 
leaves was much less than in the former instances. 

Es'p. 7.—The column was now taken and exposed to the 
fire for about three minutesj^^in order to dissipate all the moisture 
from its surface; it was then placed as in Experiment 1. and 
the electrometer applied to the different points in the manner 
already described. The kind of electricity found at each point 
was as before positive ; and now in no instance was any electri¬ 
city communicated to the leaves, which diverged only while the 
electrometer was in contact with the column; their divergence 
WM very small. I gentlemen, 

Your obedient and obliged servant. 

To Messrs. Nkfiolson and Tilloch. 'I’homas. ttoWLi>y. 

r * <' 

t • 
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LXXVfK On Electricity i in. Answer to Mr, SiNGSJ|i*l Rti- 
tnarks, f^y Ez. Walkejr, Esq. 

'^ liynn, May 18, 1814. 

Ri! SiNGf R Still* maintains th^ I have fallen into 
error-, in my ekpeiri^ents on inducted electricity, and has ad¬ 
viced three*statements to prove it*. 

* Plul. Mag. vol. xlrii. p, 30. 
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The first Consists of a reprint of a paragraph from pne of his 
former papers*, which cojitains nothing but Mr. Singer's por 
sitive assertions. Mr. S. then adds, “ tliese aic JbetSf which 
the constant repetition of such experiments professionally en<^ 
ables me to state with confidence." 

But philosophical statements must be demonstrated, either 
mathematically, physically, or experimentally, ere they can be 
received as facts. For, as the bare word of Newton wo\ild never 
be taken oil a philosophical subject without a demonstration^ 
consequently the assertions of Mr^ B. cannot be admitted on 
any other terms. “ * - . * . 

Secondly, Mr, Singer says, the statement in the preceding 
paragraph may ba verified in a few minutes by any one suffi¬ 
ciently acquaintech with the practice of electricity to make the 
expcrmients with due accuracy; and 1 believe it not only ad¬ 
duces a^fact in proof of Mr. Walker’s error, but offers the re- 
^ quisitc information to show him its cause." 

But the word belief is very objectionable, although it is the 
foundation on which Mr/ S. builds his statement. The geome¬ 
tricians have not sufferctl this word to stain their pages once in 
2(K)0 years : and the experimental philosophers have, long ago, 
blotted it out of all their dcnionstrationli. 

Had:*;lii|^: S. understood the true meaning of this wort, ha 
would fj^ft'have iiscfl it in the sense he has done. He has ad¬ 
vanced it as a sound argument against m^xperimepts; but will 
he admit it as an argument against himself? Let Us.try the ex¬ 
periment. If any one sliould say he believed that Mr. S. is a 
very superficial reasoner, it is ten to-one that Mr. S. woiild ad¬ 
mit the word belief, in thi#!^ case, as a demonstration of the 
weakness of mental faculties. And if he will not 'admit this 
word as an argument against himself, he ought not to have used 
it against my experfments. 

And thirdly, Mr. S. observes, independent of this ctrcum«>< 
stance, it is amusing to find an individual so confident of the 
infallibility of his own observations, as to consider suffi¬ 
cient to subvert the experietice of Canton, Friitdihn, Wilke, 
i£piui%.Gavallo, Stanhope, and Robison. 'v ' ' 

Wliether Mr. S. intended this last statement a smpiiien of 
hiswjt, or of his reasoning, J know not. rBpt as .^ft W^will 
nb^ I pj^umc, be offended at my mentioning tfie a 

great asi^omer on the same page With Ms whj let ii,/diere- 
fore, be supposed that Mr. Singer had lived iii of Co- 

pemicuK—>Mr. Singer might tlren;Imve ji^aa lr«^y 

amusing to find an individual so confident t^'thtf^lRfaUibil^^ of 
his own observations, as to bonsider them suffibieUi*' '4o' provv 

^ Phil, Mag. vol. xlli. p, 264. 
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that the earth moved round the sun,—when all the world be- 
. lieved that it was stationary. 

1 am, gentlemen, 

Your obedient servant, 

Ez. Walker. 

To Messrs. Nicholson and Tillock* 


LXXVIIl. Process for preserving the Canvass in Oil Paintings, 
and repairing Defects therein. By Mr. Charles Wilsow, 
IVorces ter Street, Borough 

1st. Separate the canvsiss fri»m the pannel, or straining 
frame, and lay it on a .smooth table, with the painting down¬ 
wards, and nail it securely. 

2d. Take a piece of tin foil, larger than the canvass, place it 
nil a very smooth tabic, and make the tin foil as smooth as possi-. 
hie with your hand. Then melt some Salisbury glue, in the same 
manner as for cahinct-makers’ use. 

3d. Warm the tinfoil before the fire, and lay it again on .the 
table, then wash it over with the glue, and place it on the back 
of the canvass, secured as above, as <piick as possible j smooth it 
perfectly with the band, and let it remain in a warm rdom to dry. 

4tb. To repair the cracks of the canvas.s, in an old painting, 
lay it on a very smooth tabic, the subject downwards; then, with 
a brush or fine linen, ^cover the canvass with some melted white 
wax, and, with a warm flat .'.inoothing iron, rub over the wax, 
and press it hard, which will draw the colours up to the canvass. 

.•ith. To varnish the painting, clcuu the picture w'cll, take some 
white wax, and spirits of turpcs^jlnc, w’ith a small quantity of 
linseed oil and sugar of lead; meltNshem over the fire, dip a fine 
linen rag therein, with which wash painting ; then, with a 
fine linen rag, rub over Ujjp varnish till r^.begins to be polished ; 
Jet it remain till next day, and then rub itV][ver with a fine w'axed 
clotl), and afterwards with a soft linen do ]Ii, using them alter¬ 
nately, by which means the painting will receive a very fine po¬ 
lish. 

By the above means, the cracks and .si. |sl holes in old paintings 
may he dosed and repaired, and a coat of tin foil nify’ be after- 
wa^s glued on the back of the canvass, as above tnentioned. 

A foot square of the tin foil costs, about sixpence; when 
wanted of a larger size it will cost ccnis^rably more in propor¬ 
tion . . It may be procured in sheets of three or four teet if wanted, 

- • From Transat^^ of the. Stmetyfor the Encouragement for 

'1813.—Tlic Society voted ton guineas fo ftir, Wilson for this communica¬ 
tion. 
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LXXIX. FjXperimefit on 'Respiration which hai ‘nedrlt^ prwc^, 
fatal .— Uenefcial Effects of Oxygen Gas in restoring m- 
pemled Animation. By SamubJu Wiiter, Esq. Dublin. 

f-p Dublin, Mil}' 17,1814. 

Sirs, — X he following case, which occurred very lately in the 
iaboratory of the Dublin Society, having excited no small degree 
of interest in this city, 1 am induced to transmit you a brief 
detail, in hopes it may prove both interesting and useful to many 
of your readers,'convinced that every communication tending 
towards the enlargement of our knowledge in this regard may 
ultimately produce the most beneficial effects. 

Wlien a mixture of carbonate of lime and zinc, or iron filings, 
is exposed to an intense heat, the peculiar gasebus .substgtuxi 
named carbonic oxide is disengaged, which has been stated to 
bear the same relation to carbonic acid that nitrous gas does to 
nitric acid.' But agreeably to tlie striking 9 ]|^servations of Mr, 
Higgins, professor of ehcini‘,try to the Dublin Society, in his 
work recently published, wherein his claim to the discovery of 
the atomic system is unecjuivocally established, it would a])pear 
that, in the combinalion of oxygen with diffdreut bases, it is the 
atom of oxygen only that is found multiplied, as is bcautifiilly 
exemplified in all tlu* metallic oxides, acids, and gases/ ap¬ 
parent Uiiomaly lias been noticed with respect to nitrous oxide, 
which the experiments of Mr. IIiggins>>on the cppiposition of 
nitrous gas tend to obviate, and sanction a comparison of the 
proportions of carbon and oxygen in carbonic oxide with those 
of azote and oxygen in nitrous oxide, rather than the atomic 
coincidence of carbonic oxide and nitrous gas‘. Carbonic oxide 
was discovered and described by Mr. Crnickshank in J801 ; it is 
highly combustible, burning with a fine blue flame, but is utterly 
incapable of siipnorting animal life.- 

Tnie diversifiefl experiments of Sir II. Davy on the respiratioti 
of nitrous oxide and some other gases, so interestingly described 
in his scientific researches in ISOO, in a great measure dissipated 
the general apprehensions of fatality resulting from the^ inhala¬ 
tion of compound gases, and sail .fuctorily demonstrated that 
many of the aerial fluids, before considered as destructive to vi¬ 
tality^ il%ht be breathed with perfect safety. , v 

Desirous of witnessing the progressive effects (d* carbonic Oxide 
when freely respired, with a view to comparatiire analogy in re¬ 
ference to nitrous oxid#, '! \vas tempted a few days ago to inhale 
a poitioii of it as copiously as possible. The coiOaequeiice had 
very nearly proved fatal to me. A considcf^ye ^quanUty of the 
gas having been carefully prepared 5y Mr, $. \Vharmby, the very 

ingenious^ 
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Wgenious and able assistant to Mr. Professor Higgins, a series of 
experiments on its respiration were proposed. Mr. Wharrnby 
first noticed some points of resemblance it bore to the nitrous 
oxide, pai'tinilarly the singularly sweetish taste, and, having made 
two or three inspirations, was seized with a degree (»f convulsive 
trenior and giddiness that nearly overpowered seUvsibility. ThdSe 
violent effects were hut transient, though considerable languor, 
head-ache, and debility, remained for many hours afterwards. 
Anxious to'pursue the expeinaent still further, I next made 
three or lour hearty inspirations of the gas, having first exhausted 
iny lungs of common air as cofiipletely as possible. The effects 
were an inconceivably sudden deprivation of sense and volition. 

I fell supine^and motionless on the floor, and continued in a state 
of total insemfiltility lor nearly half an hour, apparently lifeless, 
pnlsation being nearly cxthict. Several medical geutlemeH^'being 
present, varioua means were employed for my restoration, with¬ 
out success'; "'hmi the introduction of oxygen gas by com¬ 
pression into the mugs was^sugge.sted, the effects of which may 
be fairly contraste<i with those of the carhoiuc oxide. A very ra¬ 
pid wturn of animation ensued, though accompanied by convul¬ 
sive agitations, excessive head-ache, and quick irregular pulsation, 
and, for some time after mental recovery, total blindness, ex- 
U'eiae siukn^s and vertigo,-with alternations of he|^lSl|^ shiver¬ 
ing cold, Mere painfuHy experienced. These iinfavou|ip^spasnis 
were succeedt^d by ,aijpucon((nerable propensity to ^Iblp, which, 
as might be exjiectcdj'nvas broken and feverish. An emetic of 
tarlarised antimony filially removed these aluriniiig symptoms, 
and the only unpleasant effects felt on the ensuing day ware (hose 
o<*easioned by til* fall. ^ , . 

1 very nmeh regret that the coiimsion arising fronrtfid.idt;a of 
hfiv death, so disturbed the aiTangemeni that no accurate deter- 
'inination coiilil afterwards be made,, either of the quantity of gas 
♦pespired, or the change if underwent ip thife process; afld theex- 
^pernnent'b rather too hazardttus fur repetition. Neverth^ess, 

' the extraordiimfy eScacy of oxygen gas in cases of ifa^^nded 
aplmatibn produced by (‘arlmnic acid, choke damp^ Ana other 
^idiffocating gases, is fairly deducibie, ani^ ^ be 

too forcibly reeotumended to the faculty, tn su^'- Wste ni^, 1 
therefore sint'erely hope that the results of thik d^^Hp^t Jcnay 
be of^ra^ical utility in those cases, whiqhqre so 
ring, mid aio-idten so aid'u^^ iatal; it b^^H^ dedl^i^p^monof. 
the pro|^s|p||^hgemiema:t pre!>ent ■ 

useof iAk^l^u'gas wai solely instruinc^Siu 

Mr< hod nearly once fdffen a vispJl^’k^milar 

experiinem! wrtblWpiiuretted hydrogen, 

‘ after- 
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Case of Retention of Urine successfully treated* 

after recoverini' from a deathlike insensibility^ Were pamfid and 
oppressive for many days. 

1 am your obedient servant, ^ 

Samuul Wittbr. 

To Messrs* Nicholson and Tilloch, 

LXXX. Case of Retention of Urine svccesfully treated hy 
puncturing the Bladder, By ioim Taum^n, E%q,, Sur-* 
geon to the CUy mid Finsbufy Dispen^anes, and to iAe City 
of London Truss Society the Reluf of the ruptured 
Poor, tSc, 

.Sirs, — John Jones, aged GJ, a brass turner Uy.tjrade, a stout 
muscular man, hiis general hemth extieinely goodj with the cx<* 
ceptioti of an ulcerat^ leg foi the la^'t twenty years, and during the 
last eight or ten hydrocele on one side and hecRia on the other. 
For the Last tw^elve mouths also he has experienced some diffi¬ 
culty m voiding his unno, which came away in small quantities 
at a time, and with frequent ml Is. On July 7, 1813, after a 
heaity dinner he s^at an hour oi two in the open air, during which 
time he vvas attacked by violent pain in the abdomen, with 
purging. These symptoiiis continued all night, mid his urine 
came diops without any effoit. On the 8th hi was ad¬ 

mitted 4 ||^tient of the Finsbur) Dispaisd^j.—The abdomen whs 
hard, swelled, and painful; and theie a considerable demee 
of fever attended with thir&t: the puigii^also continued. The 
leg, which had been much inilatned for the last three months, is 
now better. An anodyne fomentation and some powdered riift-* 
barb were mesciibcd for liiap*by the physiciait who visited him 
till the idtn •, and during tlie iiiteival a^ierient fomentations, 
were resorted to with a mow to lelieve the uomplauit in th» 
bowels and general disorder of the constitution. On the ISlJi 
Mr. Tauuton was icifhested to see him, on account of the stti^ 
cidium uiune which had existed from the beginning ol the atta«& 
He found him with quick, wealc pulse, brown tongue, violent puw 
in the region of the bladder, which was distendi^, ftmtUng R 
tumqur reaching above the umbilicus: the mine was dribMiRft 
away ineo^nntaiily. The catheter was introduced, but cqum 
not beyond the neck of the bladder. Th0|tp«lie$t 

gum coiRStei^ wbrq also tried without effect. Contmuata ftnnent. 

14th. The bladdR^>i^*bes still higher up t the catheter again 
attcmptRd» but other symptoo^ Ibe some. ]^c> 

turin|||||d>ove ..tl» pubis was determined on^, knd to 

by the ^ Upon going to perform ^ three 

o’okKok, It* lAid ftmnd that a considerolm qp^^y of lirioe )>ed 
come away involuntarily and almost in a stream, fknd fbe patient 
Yol. 43. <No. 193. 1814. A a would 
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would not now consent to the ojirration. Nor was it urged, .is 
the bladder wOvS greatly reduced in size. The tongue was still 
brown, and the other bad symptoms continued. 15th. The 
patient was nearly in the same state: stillieidium constant. 
16t)i. The tumour formed by the bladder is more prominent and 
circumscribed •, readies about two inches jibove the umbilicus : 
ill other respects the same;—pain decreased. The operation 
vviis now performed, and between two and three quarts of urine 
were taken away; it was not grumous, nor materially altered 
from that of a healthy person. During the operation the pulse 
fell, but soon regained its stren^h. A long clastic catheter wu^' 
left in the. wound, .and properly secured. A cordial mixture was 
prescribed. In the evening the bougie used as a stiletto was 
withdrawn, and the urine evacuated: no pain on pressure on the ab¬ 
domen, which was soft, and the tongue clean. 18th. The'urine 
escapes by the side of the catheter, but is not effused into the cel¬ 
lular nicmhruiie; adhesive inflammation wtus visible round tlie 
wound. The urine flow.'? involuntarily^, but he feels easy. He took 
broth yesterday: the tongue was clc.in, the pulse was stronger 
and slower. 10th and 20th. A slight blush of inflammation im¬ 
mediately around the wound: no pain experienced on pressure. 
21st. H. 1 S felt pain in the night, seemingly from a temporary ob¬ 
struction to the flow of urine, which was soon tvacuated, and th« 
pain went off. 22d. The catheter escaped during the night; but 
the urine flows freely from th<'. orifice, and he continues to gain 
strength. From this period to August 28th convalescent. The 
passage of a small bougie has been attempted two or three times 
without success. The patient complains of considerable pain in 
the urethra, which prevents his sleeping witluHit opiates; and he 
takes a grain of opium every night. He walks out, and his spirits 
are better. September 10th. The quantity of urine discharged by 
the urethra has sensibly increased, until it all comes away by that 
channel. The opening had closed a few days before, but it broke 
out when straining at stool j he docs not know whether any urine 
escaped or not, but nothing conics from it at present. 17th. Much 
ih the same state; complains of soreness where the puncture was 
made, and a little matter oozes from it; a considerable quantity 
of urine came through on the 13th and Ktli. From this time 
he gradually recovered, and was discharged cured the beginning 
of November, since wliicb he has not had any return of the com¬ 
plaint. 

To Messrs, Nicholson and Tillovh, ^ John Taunton. 
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LXXXI. Some Particulars of the Life of Count BouGAfN- 
viLLE, the French Circumnavigator* JBtf M, Dblambre, 
Secretary to the French Institute** 

Louis Antony jde Bougainvil^js was born at Paris on the 
11th of November, 1729. He was the son of a notary at Paris^ and 
descended from an ancient family in Picardy. 

A celebrated navigator, a general officer, member of the Aca¬ 
demy of Sciences, of the Institute, and of the Board of Longitude, 
were so many titles which he owed to his own merit, and which 
were the recompense t>f a long series of illustrioits actions. 

While at college he was distinguished by aii ardent desire for 
knowledge. His professor one day was explaining the phases of 
the moon, and its various positions: in order to impress his ideas 
on the memory' of his auditoi'S, he quoted two Latin verses to 
them. Young Bougainville was bold enoug^i to consider them 
as of an inferior kind ; and being challenged to make belter, he 
answered almost instantly by four verses more accurate, more in¬ 
structive, and mure poetical, than the distich which he had cri¬ 
ticised. 

On leaving college he was admitted an advocate in the Par¬ 
liament, by desire of his father; but in order to indulge his own 
inclination he ini oiled himself in the rru^quetcers. Chance made 
him a neighbour to Claiiaut and d’Aicinbert, and he attached 
himself warmly to these two geometricians; he visited them 
often, profited by their conversation and writings, and at the age 
of 25 he produced the first part of his Integral Calculus, to serve 
as a continuation of De t HopilnVs Infinitesimals. With thatcan- 
dour which was always one of the most s'^riking traits in his clm- 
racter, he declared in his preface, that nothing in the whole work 
was his own, hut the arrangement which he had e?ideavoured.to 
give it. Tlic committee of the Academy, however,attested that by 
explaining the methods of the various geometricians, he hadinaile 
them his own by the cisanicss and intelligence with which he 
elucidated them. In addition to this flattering testimony he 
found also another recompense in the certainty of being useful 
to young geometricians, who were greatly in want of guides to 
enable them to penetrate into this hitherto obsbure bran^ ,of the 
mathematical scieqee. 

In 1755 he was made a major, and visited London as secre-* 
tary of the embassy, where he waa elected a fellow pf the Royal 
Society. Next year he followed General Montcalm to Canada, 
with the title of captain of dragoons. And^ a proof that so 
many and various functions did not moke him heglect the sciences, 

* Magaxin Mneydopi^que 1Q13, p. 315. 

A a 2 


before 



372 Some Varliculars of the Life of 

before he embarked for America he put to press the second part 
of his Integral CnkuliiSy having requested Bezout to read the 
proof sheets in liis absLMiec. 

Inmictliaiv'ly osj Ids arrival in America he marched at the head 
of a detachment amidst ice and snow, and through almost im- 
penc tral.le forests, to tlie extremit)’ of Lake Saeraincnt', where he 
burnt an English fiotllla under tlie guns of the fort which pro* 
tected it. 

In 1758 a dctachincnt o^oOOO French troops w'as pursued se¬ 
veral d vys by an army of 24,000 English. Bougainville inspired 
his fellow soldiers with resolution to wait for the enemy: the} 
hastily fortified their position in less than 24 hours, and com¬ 
pelled the English to fall back with a loss of 6000 men. Bou¬ 
gainville was w’ounded on this occtu?ion in the head hy a musket 
bull. The French governor despaired, however, of saving the 
colony, if he did not receive reinforcements from home. Bou¬ 
gainville was sent to France to solicit them, and he returned with 
the rank of colonel and the cross of St. Louis, granted before the 
usual time in consequence of his brilliant services. Montcalm 
placed him at the head of the grenadiers and volunteers, to cover 
the retreat of the army which was forced to fall hack on Que¬ 
bec. He performed this important service with his usual intre¬ 
pidity and skill. The death of the general hastened the loss of 
the colony; and Bougainville retiwncd to France. He then fol¬ 
lowed M. (yhoiseul de Staiuville into Germany, where he again 
signalized himself, and his brtoer)’ w’as rewarded W'ith the gilt of 
two pieces of brass cannon. The peace deprived him of liirther 
opportunities of distinguishing himself as a soldier, hut it did not 
lessen his activity. We have seen him as a geoim^ician, a w'ar- 
rior, and a negf>tiator. We shall now' view him as the founder 
of a colony. 

His various visits to America had made him acquainted with 
the merchants and .ship-owners of St. Maloes. A vessel which 
left that port at the commencement of last century had anchored 
on the-south-east shores of a group of islands visited by the En¬ 
glish, w'ho had called them at first Virginia and Hawkins’s Islaiidsjf 
but now the Falkland Islands. I’he favourable situation of these 
islands gave rise to the idea of forming an establishment there, 
^e French court took up the idea iu 1763, and Bougainville 
offered fo commence it at his own expense. In concert with 
two of his relatives he fitted out two ^nips at St. Maloes, and 
embarked some families, with whom he fe^'hed the islands called 
the Malouines on 3d of April 1764. They were inhabited; but 
no violeuce and no injustice attended' his occupation of them. 
An abundant fishery, birds which at first permitted themselves 
to be taken with the hand, seemed the means of subsistence; 

but 
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but no wood for fuel or erecting houses was to be prociired# 
Uose bushes and excellent rich grass were found in abundance. 
The foundations of a fort were laid, and tlic walls wefe raised of 
earth. Bougainville set the example, and all the colonists took 
part in their erection: in the centre of the fort an obelisk was 
raised, and the hemistich “ Tibi sr-rviat ultima Thule'' was in¬ 
scribed under a portrait of the French king: another inscription 
exhibited the line in Horace, “ Coitamur tenues grandia.'* 
When these first labours were over, Bougainville returned to 
France, leaving the government of the infant colony to one of 
his relations. Next year he returned with a supply of provisions 
and new inhabitants. An excursion to the Stiaits of Magellan 
procured hiin wood for the purposes of building, and teirthou- 
sand young forest-and fruit-trees. An alliance was concluded with' 
the Patagonians; most kinds of the grain cultivated in Europe were 
naturalized, and cultivated with success: the multiplication of 
the cattle was a matter of certainty, and the number of the in¬ 
habitants rapidly increased from 80 to loO. But these acquisi¬ 
tions did not satisfy the active mind of the founder. They had 
alarmed the Spaniards, however, and complaints had been made 
by them to the French government. Bougainville was finally 
ordered tp deliver up his possession, and the court of Spain agreed 
to pay;,l^im for his works, and to refund his expenditure. As a 
ftirther consolation, the court of France ajipointcd him to make 
a voyage round the worltl. The commtmd of the frigate la Bou- 
dense was given him, and the store-ship FAo'ile was ordered to 
join him. The naiunili.it Commercon and .the astronomer Ve- 
ron were embarked with him, at his reipiest, to examine the new 
methods of thullug the longitude. 

It was off the third of May 17b’> that Bougainville surren¬ 
dered to the Spaniards the colony, which had been scarcely two 
years in existence, and of which he foresaw the speedy destruc¬ 
tion : he regretted in particular the loss of an observatory Ayhich* 
he wished to build there, and which from its position of 5 l^>$outh 
latitude must have been an useful addition to the great observa¬ 
tories of Europe. While preparing to quit the island he saw igtt 
comet for several days, which had ceased to be visible,in Europe.- 
It was the second comet of 17b6 j and Pingr6, who has care^ 
fully collected all the observations made of.it at the Isle of 
seems to. have been ignorant that it was mentitmed in Bougailt^ 
vijle’s Voyage roimd Ike World. 

Since his projects ware overthrown his island becatue of a se¬ 
condary interest to, him: all his thoughta^ere turifed to the 
brilliant expedition which he wpis abput t^bfdertuke; but the 
itore-slnp which was to join him witfe provisions not having ar¬ 
rived, be thought that some obstacle must have occurred to-pre- 
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vent her making the Malouines, and he proceeded to Monte Vi¬ 
deo in ({uest of her. He resolved to take a range which could 
not be less than 800 leagues, and v.'hich was iti fact 1200; for 
he must necessarily return and pass almast within sight of the 
Malouines, in order to penetrate into the Pacific Ocean through 
the Straits of Magellan. Scarcely had he arrived at Buenos 
Ayres when he witnessed the seizure of the .lesuits of Paraguay. 
He speaks lil;e a man free from prijudice, and impartially re¬ 
lates every thing which can be urged in favour of the order; nor 
docs he withhold the reproaches which it merits. 

Seven months after his departure he found himself not far 
from the Malouines, opposite Cape Virgins at the entrance of 
Magellan’s Straits. Here, by solar and lunar distances observed, 
he again determined the longitude, mid ascertained the situation 
of the ship. 

The passage of the straits was dangerous: thick fogs and im¬ 
petuous winds compelled them to bring-to, and to take sound¬ 
ings incessantly, and the current frequently forced them further 
back than they had advanced. The fires kindled by the Pata¬ 
gonians asbiste<l our navigators In making the land. They were 
well received by the natives, and Bougainville always retained a 
grateful sense of their kindness. This interview' impressed him 
with a better opinion of their dispositions than he had formerly 
entertained. Here his discoveries commenced. The names given 
to the islands, bays, and straits in these latitudes are so many 
monuments of the exertions of the French for the advancement 
of science: but an unpropitious sky rendered almost useless the 
labours of the astronomer Veron, in the island Miich was called 
JJObservatoire, 

Storms accompanied onr voyagers until they left the straits. 
This passage, which Bougainville estimates at 132 leagues, oc¬ 
cupied .V2 days of a laborious navigation, which how'ever did not 
afreet the health of the crew, for on entering the Pacific Ocean 
no person Wiis on the sick list. The navigation then became 
easier and more interesting; discoveries were made daily. To 
some of these Bougainville gave names, and of this description 
are the Quatre Facardins and the Boudoir. He perceived the 
latter island two days before reaching laiti, (Otaheite). The 
necessity for coming to an anchor was then felt, and it would 
have been difficult to have fmmd a more hospitable shore. 

The anchorage, however, was unsafe, for it cost them six an¬ 
chors in nine days. 

'U’'hat contributed greatly to the interest of this visit was the 
resolution of a young Otaheitean to cogic to Europe with our 
voyagers. He was named Aotourou; but was better known as 
Pouiaveri, being his pronunciation of the name of his friend Bou¬ 
gainville. 
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gainville. This young man amused them muchduring the vo 3 raget 
it was remarked that he gave names in his own language to the 
most brilliant of the stars, and he had made several voyages to 
the neighbouring islands, the positions of which and the manners 
of the inimbitants he described as well as he could, AotouroU 
remained eleven months at Paris. The desire to see him was 
great, and his patron neglected no means of inidting his stay in 
France agreeable. Aotourou repaid these attentions with the 
warmest gratitude, and by leaving a collection of anecdotes, 
which w'ould have been always read with much pleasure if ^M. de 
llougainville had introduced them into the account of his voyage^ 
Nothing was omitted to secure his return to his native island in 
a respectable manner. The most costly presents were made him, 
and a sum of36,000livres was given him bylloug.'unville out of his 
own pocket. He was received with great attention at the Isle of 
France; and Capt. Marion, who was to convey him to Otaheite, 
also took the most particular care of him. He died of the small¬ 
pox, however, during the voyage. The same fate had befallen 
two other islanders who left Otaheite with an English captain, 
eight months before Bougainville. 

After leaving this island, the voyage for a long time presented 
nothing interesting. The dangers w'hieh they met with alone 
iiiterrtptted the monotony of their nautical observations; and the 
most dreadful of all evils, famine, stared them in the face. The 
rations were reduced, the route was chan^d, and tiiey renounced 
all attempts at discovering a passage which was long suspected 
to exist. The glory of this discovery wras reserved for Captain 
Cook, who fell in with it most fortunately w'hen his vessel w'as 
on the point of being lost. A similar danger awaited Bongmn- 
ville, if the want of provisions had not compelleil him to abandon 
the project. They escaped atdength ; a cape received the name 
of Cape Deliverance, hut the scurvy now began to commit ra¬ 
vages among the crew. Fortunately a passage was found through 
the Papon Isles, and they entered the sea of Molucca. Bourou 
presented a most delicious anchorage, where, notwithstanding 
strict ■ orders to exclude evfry foreign vessel, the resident per¬ 
mitted them, to rest after so many fatigues. Aotourou, tfans- 
porterl with j<w at the sight of so many objeeta, asked if Paris 
was as fine as j^urou; but his admiration was soon ehecked at 
the sight of thft numerous diseased inhabitants contained in Ba¬ 
tavia, to which he the appellation of JSfioua Lrnid 
which kills. 

Prom' Batavia the'Ships proceeded to the tide of France, from 
thence to the Cape of Good Hope, and subsequently to St. Ma- 
loes, whdre they arrived on the 16th of Mar^ 1769, after a 
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voyage of two years and four months, and the loss of only seven 
men out of' nioiu than 200. 

This expedition jiwt’.y placed Bougainville in the rank of the 
greatest seamen of his day, and yet it was in some measure hit 
apprenticeship only. The account which he gave of it was- read 
with avidity, and afterwards translated by Mr. Foster; for in a se¬ 
cond cditif 3i, which lie published in 1772, he answers some re¬ 
mark hi'> translator. His style is simple and natural: he 
tliere exhibits J.is character, his intrepidity, his contempt for 
danger, and liis penchant for pleasantry; his goodness of heart, 
and tile gaicly with which he contrived always to enfpree subor¬ 
dination, and yet to provide for the enjoyments of his crew as 
much as for their health. 

It has been truly oliserved, that the geographical charts and 
dcterininatidns,with the exception of the latitudes, arc the weakest 
parts of the work. But it is fair also to remark that he made a 
voyage of dif>covcry, and not one of mere reconnomance ; that 
dreadful weather rendered all his astroiiouiioal attempts useless; 
that the science of the longitude was in its infancy; that the 
tables of the moon were not yet brought to the point of perfec¬ 
tion at which they now arc; tiiat navigators tlien had none of 
the assistance which is lavished ujion them at present; that they 
were still unacquainted with calculations; and that Bougainville 
was the first Frenchman who took an astronomer with him to 
profit by his observations. 

Upon his return. Fi ance was at peaca. A wandering and 
agitated life hud blunted his taste for the mathematics, and he 
gave himself up to enjoyments which the bustle of his early life 
had not permitted him to share. His celebrity and his elegant 
manner procured him admission into the higher circles; but his 
active mind was again employed in the service of his cmmtry 
when France declared forjl.merica. Under Admirals Lamothe 
Piquet, D’Estaing, and De Grasse, he successively commanded 
the French ships l^nguedoc, Gueirier, and Auguste, 

At the request of D’Estaing he was appointed chef d’escadre, 
and the same year he received the rank of field marshal. He 
commanded the van at the memora^e batrie of the Chesapeake 
in 17S1, and beat off the English van, ootaining the honourable 
testimony of Count de Grasse to his. having contributed more 
than aity other person to the victory. On the d^trom. 12th 
of April, when the copimander in ^hief .was reproached with 
being more occupied with the safety of bis pwn ship than with 
the squadron, squadron with not supporting their com- 

uiander in chief^ ^Ugainville, who commanded the rear guard, 
did all that could he expected of him: by a bold manoeuvre he 

saved 
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saved the Northumberland; and although the Auguste which he 
commanded was one of the most roughly handled of tlie whtde 
fleet, he collected and conducted to Saint Eustatia the remaias 
of the shattered squadron. 

The peace which secured the independence of America re- 
stored M. de Bougainrille to that leisure which is so necessary 
for the pursuit of the sciences,, The Academy conferred upon him 
tb» title of honorary member. M. Lagi-ange, whose vote he 
asked, observed ! “To you it was tliat I was indebted for being 
receivsed .;:eo the Academy, since yctor works opened to 
career winch I pursued.’* 

About this period he conceived the project of tracing tlie* icy re¬ 
gions of the lion It, and penetrating to the pole. A distinguished 
astronomer offered to accompany him, and the route was sketched. 
The Ftench ministry however <lid not accede to his terms, and 
the Royal JSociety of London asked hiin for his plans. He 
transmitted them innuediately, pointing ont the route which he 
would take. Captain Pliipjjs, aftci wartls Lord Mulgrave, preferred 
another, one also of Bougainville’s suggesting, but he could pro¬ 
ceed no further than 80**. 

When a spirit of insubordination broke out in the FrencTi 
navy, and in the Brest fleet in particular, M. de Bougaidville, by 
his rejMiittation, his courage, and his firmness, mixed with the most 
amiable qualities, seemed to be tlie only man gapable of recalling 
the seamen to their diity. But his cxeitidn.s were unavailing; the 
flames of jacobinism had spread too far, and ho retired from the 
service in disgust. In l/JH his name was put u|M)n the Ih^f of 
vice-admirals. This iiigh distinction redoubled his attachment 
to a prince who was abandoned by all. From the massacres of 
1792 he escaped as if by miracle, and took refuge on his estate 
in Normandy, ivhere he found his two pieces of cannon the only 
recompense which he had received tor 40 years service. 

On the restoration of order he was appointed to the Board of 
Longitude; but whether he did not think matters sufficiently settled 
or the care which it was necessary to take of his fortune prohibited 
him from leaving his estate, he sent in his resignation, and was 
sueceeded by Count Fleurien, who afterwards resigned in favour 
of M. de Borda. When the Institute was 'formed, M. de Bou¬ 
gainville was nominated to a seat at the Board of Navigatiixi 
and Gepgra^iy. M President of the Class of Sciences, it was his 
duty to deliver to the .emperor the reports of that department, 
and he acquitted himself with'grcat dignity. 

As a senator his p«etiniary circumstances Wljj^madc perfectly 
easy ; but although old age was coming on lb possessed all the 
fire Olid vivacity of youth. He was still desirous of partaking in 
aome hazardous maritime enterprise; and when his friends men¬ 
tioned 
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tioncd his age, he replied that Nestor was not altogether useless 
in an army which boasted such heroes as Achilles, Ajax, and 
Diomede. Although his temperance and sobriety were great, 
and we had hoped to have him long among us, he died on the 
31st of August 1811, after a sharp illness of ten days. 

He had frequently spoken to me of his intention to intrust all 
his memoirs and journals to my care. This promise prevented 
me in some measure from presenting myself before him when he 
was in danger, and I have lost much by this reserve. Let us 
hope that some more adequate person will profit by the possession 
of his valuable materials. 

He was an excellent father and a warm friend. Incessantly 
occupied with the interests of science, he seized every oppor¬ 
tunity of being useful to it. Frank and loyal in his disposition, 
he rose in life without intrigue, and conducted himselfsoas to de- 
seive the esteem of all parties. He left three sons equally distin¬ 
guished with their father for zeal in the service of their country. 
His place at the Institute was filled up by M. de Rossell, the 
companion, continuator and editor of D’Entrecasteaux’s voyages. 


LXXXI. On the Errors in the Nautical Almanac, 

Q May 24, 1814. 

Sirs,— Oome time ago the public attention was called (through 
the medium of your Journal) to some errors which had appeared 
in one of the Nautical Almanacs; and it wus hoped that the 
observations then made would have induced the editor of that 
tnily valuable work to have taken the requisite precautions to 
prevent the recurrence off any similar complaint. It is indeed 
with much regret that I now write to you, with a view of point¬ 
ing out some very striking errors which appear on opening the 
Nautical Almanac for 1816, and which ought to he corrected 
as soon as possible; because a discoveiy of this kind very na¬ 
turally excites a suspicion that other parts of the work may be 
equally inaccurate; the truth or falsehood of which I have not, 
time to investigate at present. 

To return, however, to the subject above alluded to:—In the 
Introduction to the Nautical Almanac for 1816, you will find 
that Septuagesima Sunday, Shrove Sunday, Midlent Sunday, 
Palm Sunday, East«''r Sunday,- Low Sunday, Rogation Sunday, 
Whit Sunday, Trinity Sunday, and Advent Sunday, ate all re¬ 
presented as happening on a Friday: thus, Easter day (which 
really falls on Sunday April 14) is said to fall oy Friday, March 
2f); ‘ Ash Wednesday is said to fall on a Monday; and Holy 
Thursday on a Tuesday !! 1 ^ . 

The Chronological Cycles likewise are all wrong; the Domini*'' 

cat 
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cal Letters should be G, F, instead of ’ D; the Lunar Cycle 
should be 12 instead of 8; tlie Epact should I instead of 17$ 
the Solar Cycle should he 5 instead of 1; and the Roman Indie* 
tioii should be 4 instead of 15. 

How tar the other parts of the work may be correct or not, I 
liave iK)t time at present to ascertain : but as even these errors 
ought to be corrected as soon as possible, and us I do not know 
of any irtore rea-.ly method than by means of your widcly.cxtended 
iniscellari'.;, 1 hope 1 need not apologize for tioubling you with 
this letter. 

1 am, sir,* 

Vour obedient servant, 

Caiticus. 

To Messrs, Nicholson and Tilloch. 


LXXXII. Notices respecting New Booh, 

An Arcnrmt of Baths ^ and of a Madeira House at Bristol: with' 
a Drawing and Descrip^i .n of a Vulmometer ; and Cases 
showing its Utiiily in ascet the State of the Lungs in 

Diseases of the Cke^t. By Eusvaud Kkntesh, M, D. Phy¬ 
sician to the Bristol Dispensary and to St. Ft ter* s Hospital, 
London. Lor.gnian and Co. 

The author of the above trcati.'e has had the merit of being 
the first in this country to commence an ostahlishiiient, which has 
long been rc( oinuiendcd by medical Avriters, for the rcliefofA'ale- 
tudiiiarians*. llis Madeira House at Bristol presents mo-st of 
tiie comforts which liave been repeatedly suggested as attainable 
in our climate, without subjecting persons of delicate or infirm 
habits to the expense and risk of a distant voyage. 

The first csye of Dr. Kentish was to provi(Je a suite of apart¬ 
ments for baths, W’hich promise to be of great service under the 
superintendence of a judicious medical attendant. We shall give 
the description of this part of the establishment in his own words: 

“ The entrance into the baths is by folding doors, by a plain 
unoniamcnted portico, w'hich opens opposite to the east end of 
the catbedral,—a large open area, very commodious for the ac¬ 
cess to the baths either by carriages, chairs, or on foot. The 
situation is extremely convenient, easily accessible to the iriha- 
bitantsof Bristol, and to the visitors of the Hotwells and ClH'ton, 
who may have occasion to use the baths. 

* Dr. AdAiiis, tljc celebrated author of the work Cju' Morbid Poisoiwi, 
first suggested tlic idea of an establishment of this kind in a letter written 
while at Maiteira, and inserted in the MedicalJourbal. Dr. Pearson (to 
whom Dr. Kentish pays a well-merited compliment) subsequently exerted 
himsolf to introduce umilar improvements in our domestic eecouomy. . 

«The 



380 Nodces respecting New Boois, 

^ The large roeni^ in which the baths are placed, is thirty feet 
loiig„ 4 >y twenty feet wide ; the cieKng is fifteen feet high 5 and 
the whole is lighted by a dome light from above. 

From the entrance at the portico, a few gentle and easy 
steps conduct into the servants* lobby, through w'hich' you pass 
into the bath room ; this is divided by partitions, twelve feet liigh, 
into four small chambers, the remaining area forming a sort of 
waiting room,—large, well lighted, and provided' with scats and 
a table, where the bathers may amuse themselves with a hook 
until the bath is prejiarerl 5 or, after the use of the bath, remain 
in a middle temperature previously to exposing themselves to the 
air. 

‘‘ In two corners of the room there are large reservoirs j they are 
•placed close up to the cieling, and ai'e inclosed by j>artitions ; 
they contain each about four hundred gallons, the one of fiot, and 
the other of cold water, which is conducted by pipes into each 
of the bath rooms, terminating in the baths, which are made of 
copper, .and japanned in such a manner as to imitate the verd 
antique‘iTlnrhle. From each of the baths there is a waste pipe, 
which einrries oif the water when done with in the bath ; these 
unite i^o one common pipe, which conveys it through the water- 
closejCS'of the house. 'I’lius the bather sees the water drawn fresh 
from the reservoirs for his own use, and may sec it run to waste 
if he chooses. By these means the impO‘«sil)ility of having a bath 
which has been used is complete. Adjoifiing one of the warm 
baths there is a shower bath cont'aining twelve gallons, which is 
charged with hot or cokl water at the wish of the patient. Into 
this hath also-are conveyed the hot or cold douches. 

• “ The warm water resen'oir is provided with a false bottom, 
about two inches from the real one ; between these two bottoms 
a current of strong fteam is thrown by the means of a small 
boiler placcrl in a room below the bath room ; the water above 
the false bottom absorbs the heat of the vapour, condenses it 
into water, which fails back into the boiler, where it again re¬ 
ceives a proporti(m of heat, and carries it back to the false bot¬ 
tom. By this process the water becomes heated in the reser¬ 
voir to about 150 degrees of Fahrenheit’s thermometer; .it pro¬ 
bably might be carried higher. This is as high as 1 have had it, 
and is much more than an adequate heat for any purpose of 
bathing. The main steam pipe which passesTrom the boiler to 
the reservoir, goes through the vapour bath room, from whence 
the steam is drawn in any manner which may be required j 'it is 
made, to pass in my direction, and may be impr^iated with 
any substances that might be desired. The various vapour 
douches, jets, and other modes of locally applying this power to 
different parts of tiie body, are so arranged as to be under the 

guidance - 
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guidance of the assistant. Thn'eotnbii^ti^i of local wim th« 
grenerul use of the vapour bath, is capable of producing effect^ 
which nothing less than having been a witness to them' myself 
could have induced me to believe. 

“ In case tiie warm reservoir should have been too freely 
used, and tljie temperature should not be found equal to the re¬ 
quired degree, each warm bath is provided with^the means of 
l^ing heated sepiirately. One has a double bottom, between 
which steam is conveyed, which imparts its heat to the water, 
and may he thus raised to any temperature. The other warm 
baths are provided with a steam pipe, w’hich descends to the 
bottom of the bath, and steam is thrown into the water, on the 
same principle as Count Rumford fitted up an apparatus for 
Mr. Gott of Leeds. ■ 

“ The manner of heating water according to this mode of 
the Count’s, is attended with several inconveniences.- The 
steam going into cold water, is suddenly robbed of its heat, be¬ 
comes condensed, and forms a vacuum ; according to thevquan-- 
tity condensed, a corresponding report is produced. If the^ipe is 
of three or four inches diameter, tlio report would he equbl to the 
report of a musket or pistol. Another material inconvefiience is 
the great vibration caused by these reiterated concussions, wfiihH in 
a short time wouUl destroy the integrity of any machinery. To 
overcome these objections, I have consulted many artists and en¬ 
gineers, and have been at much trouble and expense in a variety 
of experiments. The means I have found the most effectual to 
overcome the dilficultics just enumerated, is to have a small 
copper pipe of three quarters of an inch diameter, conveyed 
round three sides of tlie bottom of the hath ; this pipe is to be 
perforated by an infinite nmnhcr of small holes, pot larger thad 
the perforations made in the lop of a copper watering pot; the 
perforations should conimcnce in the pipe five or six inches after 
it lias reached the bottom of the hath, and eontinuc to the en¬ 
tire end; by this means the small bubbles of steam, passing 
through these small apertures, are condensed with little noise and 
very trifling violence. This is a veiy good mode of heating 
water, and very appliq^ble to the heating of baths. The double ‘ ^ 
bottom, in many instances, is better, particularly where the ma- 
terial would be inured by an addition of water: for the j^earn, 
which is thrown in by the steam pipe, is condensed into water, ' 
and ladds considerably to the quantity of fluid in the vessel thus 
heated. This is not'thg jcase with the false bottom, as the 
ter does not communicate with the hath, bl^l^ condensed and 
collected, being pure distilled water; which is applicable to a 
variety of useful purposes, for saline solutions, required in mak¬ 
ing artificial^ mineral waters. From this account may h« col¬ 
lected 
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kcted the various combinations of power in applying heat dt 
cold which are concentrated in this establishment. Had 1 stop> 
ped here, the arrangement w'ould have been incomplete. Mo¬ 
dern chemistry enables us not only to decompose and recompose 
water itself, which was regarde^ as a simple element, but also 
to analyse, and form, by artiheial combinations,'compounds si¬ 
milar in every respect to the natural medicated springs. As 
this island, at all times, is wanting in some of the most powcrihl 
minerarwaters which arc only found upon the continent, and at 
present even the rich of our island cannot benefit from their use, 
I trust that I am doing an acceptable service to tlie public, wlien 
r enable them to receive all the beneficial effects, without the 
trouble or expense of a sea voyage, and a tedious journey amongst 
strangers in a foreign land.” 

After a concise description of the most cc^lebrated baths on 
the continent, Dr. Kentish proceeds to sfiow the analogies be¬ 
tween the pliysiology of plants and animals, and treats of the ef¬ 
fects of climate on animal and vegetable life. This leads him to 
another part of his plans for the Amelioration of the condition 
of the infirm, viz. the Madeira House, of which he gives the 
following description; 

“ I adhere to this term in my descrip'' m, as it has been an¬ 
nounced '^to the public in the Prospectus republished in the 
first part of this Essay. The term Conservatory might be ap¬ 
plied- to it with more propriety. The intention is to have the 
power, in a building or house, of regulating the temperature in 
each apartment. As it might be wished to have a temperature 
much above that of Madeira, the term is therefore not strictly 
appropriate. The use of fires to warm hou ics, as w'ell as to 
answer the purposes of cooking, bears date from the earliest 
times. Wood was for many ag-’s the chief fuel. When ccal 
was first introduced, it had many prejudices to combat before it 
was admitted into general use. The manner hi which our houses 
were warmed for severdl centuries w'as perfectly devoid of all 
sound principles of jihilosophy: it ivas not until the latter part 
of the last century that philosojihy deigned to apply its princi¬ 
ples to the useful purposes‘of life. Society owes more to Comit 
Rumford, for his investigations respecting the application of fuel 
to all useful purposes, than to any Cither. Not only are w'e in¬ 
debted to him for what he has done, but infinitely more so for 
what he has caused others to do, by having given k direction to 
genius to employ itself upon the -practically useful. Several me¬ 
thods have i)eeft "derised for warming buildings ;-«-thc Russian 
and German stoves; fines, after the maimer of hot-houaes; iron 
pipes heated by steam 5 stone bottles filled with hot w'ater 5 
keeping cows in the room, &c. &c. 'Riese methods may an¬ 
swer 
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swer very well ifo produce heat, whicli may be marked by th« 
thermometer; but more than this is wanted in a conservatory 
for im'alids or delicate subjects. 

A supply of Avarm air must be had; but not merely warm 
air; it must possess all its vital principles. There must be a 
circulation of air through the al^artments, that is, the air which 
ha’s seived the purposes of respiration and combustion must have 
u free egress, and fresh-charged atmospl^'ric air be freely ad¬ 
mitted ; for it is proved by the experiments of Messrs. Lavoisier, 
Guyton, Fourcroy, and Davy, that the common atmospheric air, 
from the Fro/eu Ocean to the equator, consists of the same 
component parts ; the only difference between the air of En¬ 
gland and of the most favoured climate depends upon its pro¬ 
portion of caloric. The best means I know of answering this 
purpase, is by placing a stove, in the lowest part of the house, 
which stove is to heat porcelain tubes, through which the at¬ 
mospheric air Avill be conveyed into a large main pipe going 
from the bottom to the top of the building; from this pipe cur¬ 
rents of warm air may be directed into any apartment, in the 
same manner as water is conveyed from a reservoir placed at 
the top of the house, in ])ipcs, to all the various parts below its 
level, following the laws of specific gravity. As heated sur has 
specific levity Avith regard to the atmospheric air, if we have a 
reservoir of heated air in the lowest part of the house, we may 
convey it from the bottom to the top, by the same laws as we do 
the water from above. This is the mode of heating the Madeira 
I louse, by thus throwing into any given apartment a current of 
warm air. If there be a s'mall lire in the rot)m, the air which 
that consumes will be brought into the room by the warm air 
pipe: whereas, in a room nut sii^jplied with this current of warm 
air, the fire Avill draw the air it requires either through crevices 
in the windows or through the door, causing cold currents of 
air, playing upon the persons in the room between these crevices 
and the fire. In this new mode of giving warm air to a room, 
instead of the room drawing cold air fi'oni without, it becomes 
filled with warm air, and is ready to expand itself through all 
crevices. Thus double windows, which are recommended bv 
Count Rumford, and almost universally adopted in the north of 
Europe, are rendered unnecessary. There is, in this cose,, a 
universal plenum; in the otlier, to avoid the vacuum, the air 
rushes in from, all parts. In a room which 1 have appropriated 
for my study, 1 have not had a fire for the two last years. I' 
have a pneumatic stove, which throu^ in war^iti air; it issuea 
from the apertiue at 100 degrees up to 150, 'and difi^es itself 
so as to keep the room at the temperature of 60, 

In the common ni|fle of warming rooms, thegr^at;difiki|lty 
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is, !to get ail equal distrilmtion of heat. In a room, on a coM 
winter’s day, when the thermometer in the shade stood at 28, I 
had as good a fire as the Bath stove, or grate of the room, wouki 
enable me to have ; I tlien took a thermometer, and placed it 
in dilFerent parts of the room—in all the coiners of the r<x)in 
where It was not under the direct influence of the lire, it stood at 
Ao degrees j I then brought it into the direct rays of the fire, 
and carried it to witiqn a few incheaof the bars, when I found it' 
rise to ISO. From this experiment we sec to what^a great range 
of temjierature we arc exposed, when W'e imagine ourselves so 
situated as to be free from the influence of the external air: on 
the contrary, in my study, there is not a variation of 5 degrees 
in any part of the room, except when you approach very near to 
the aperture at which the warm air enters. A still greater advan¬ 
tage of warming a study with heated air is, that the intolerable 
quantity of dust arising from an open fire may be avoided, and 
palmers and books, which ivould otherwise be coi^ered an inch 
tliick with dust, remain for weeks as clean as at the time they 
were placed in order. 

‘‘ But as wc have strong prejudices to overcome, the Madeira 
llojse has fire-places in the rooms; the air whicli the fire will 
consunie only adds to the greater quantity of warm air which is 
brought into them by the supplying tubes. 

In addition to the apartments with regulated temperature, 
the different suites of baths are sd conveniently placed, that the 
occupier of these rooms will be enabled to have the use of them 
without being exposed to the vicissitudes of the atmosphere; thus 
(except in the great scheme, in which it proposed to have 
attempted promenades and circuses) the inhabitant of the Ma¬ 
deira House will possess all the Refill means of regainir^ lost 
health.” 

The instrument which Dr. Kentish has invented for ascer¬ 
taining the soundness of the lungs is described in an appendix. 
The author takes for granted that a healthy man with a well 
formed chest is able to tlirdw out and take in at one inspiration 
between eight and nine pints of air. The breathing capacity of 
individuals of consumptive or asthmitic habits varies from one 
pint to four or five. We give the uoctor’s description of the 
instrument itself: ' < 

'. I have at different,times used a variety of means to arrive 
at a knowledge of tbe.breathingjcapacity of the lupgs, in all dif¬ 
ferent states of Jthe titibject, whpn health or in disease. A 
bladder with attached to it will ser\'e this purpose. If 

a petson blowa-^^ a bladder, when he has dr^^h in as much 
air os his lungs wiK hold, and only makes one expiratkm, he 
may measure the quantify of air expire^ by passing it tinder a 

receiver 



JR.oyal Sociely* 385 

receiver in a pneumatic trough. Tliis mode,' consisting of two 
operations, is liable to mistake, as the vessel the air is passed 
under should be sufficiently large to receive the whole of the air 
at once ; otherwise it would require two or three operations, * 
which would render it more doubtful. As some healthy subjects 
inspire above a gallon of air, the jar should hold five quarts at 
least, and this is above the rate of common recipients ; besides, 
it requires some i»racticc and dexterity to convey gaseous fluids 
from one ve‘«sel to another, and it is also a most unpleasant ope¬ 
ration. These objections induced me to try other means. I 
then had a tin apparatus, made upon the principle of the pneu¬ 
matic bellows, as described in Mr. Watts’s pneumatic apparatus. 
The difficulty of having this so nicely balanced as to give the ex¬ 
act proportion, obliged mo to make further efforts, for the fric¬ 
tion of the inverted cylinder pit .exited the necessary sensibility 
of the instrxuiient. 

“ The machine I use at pic.scnt is a glass jxir, wHhich is iii- 
veited inlo a pneumatic trougli; it ludds t^vn gallons' of water, 
and is graduated by a scale, doided iixto pints.and lialf-pints, 
unto six quarts. The trough is filled with water up to number 
four, .so that two (piarts of water stand in the bottom of the jar 
when it is ready for use; at the upper part of the jar a tube 
passes, in which is fixed a stop cork; about two inches above 
the cork the tube turns at a right angle, and is carried horizon¬ 
tally for near six iiiciies ; it is then flattened into a mouth-piece, 
which enables the person using the machine to close the lips 
about it w^ith greater facility.” 

A selection offenses in which the pulmomcter was applied 
with decided advantages closes Dr. Kentish’s pcrforinance, which 
cannot fail to be read with interest. As his establishment in¬ 
creases additional improvements will no doubt continue to be 
made to it, and its advantages wi|l consequently be' more widely 
difliiscd, and more duly appreciated. The scheme is of course 
still in its infancy; but in the mean time great praise is xlue to 
Dr. Kentish for the zeal and public spirit W’ith which he lias set 
the establishment on foot. 


LXXXIV. Proceedings of learned Sochlhs, 

JROYAL SOCIJKTY. 

April 2 S. The concluaiofT of Dr. Brewster’i paper bn Mother 
of Pearl was read. Tlie kuthor con^kfer ^J^e optical ^hasno- 
mcna of mother of pearl very differehf-f<5d^jthose of all .cM;her 
bodies: in some of his cTtperiments the of tlic pearl 

plates did not produce any change on the phienoinena, m others 
Vol.43. No. 193» A/fljx 1814. Bh . some 
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some (lifFerciice appeart-il: the polarization of liglit by mother 
of pearl is ilitfercut from that of the boflies which he had before 
examined : he foumi it impossible to give wax, cement, &c. ex¬ 
actly tho same powers as Iceland sj)ar, although they receive the 
impiessic'n from mother of pearl, so as to produce similar optical 
phaeno’.neiia. It appears that the panicf.I ir laminous structuie 
t>f mother of [)earl is such, that, however finely it may be polished, 
it still retains the power of leflectitig highly coloured image®, 
and that'if a piece be inerely cut it reflects only one inf age, but 
if polished two are seen. Thestf facts are ascribed to the pecu¬ 
liar strlai of this substance, which are very fine, yet may in some 
specitnens he seen with the naked eye} in others there are above 
,*3000 of tfieiii in an inch. *' 

May a. Capt. Cuter furnished a long paper, containing a 
description of a new' instrument for divi<ling mathematical in¬ 
struments^ which he considers an improvement of Trougiiton’s ; 
he acknov^edged that he was anticipated in tlie principles of his 
improvenltSbt, but alleged that it was never before reduced to 
])ractice, ' A brief description of this instrument would not be 
intelligible without a plate': to it he applies three microscopes, 
one of* which is fixed and tw’o are moveable, and suggests modes 
of correcting thdT errors of observation, and preventing the mi¬ 
croscopes from coming in contact with each other. 

May ,12. Dr. B. Heync read a paper to the Society^ relating 
the |>racess by winch the Hindoos oxidate silver for medical 
purposes. The secret w as communicated to him by an ancient 
and learned Hindoo, by whom it is esteemed of great value; he 
afterwards repeated the process himself. A rupee which weighs 
three dracluus was hammered into a plate three inches broad; 
it was then immersed in the milk' of plants, chiefly of the 
p/iorhh genusplate was heated, mid plunged into this fluid 
above twej^ty’times, when it acquired only a dark-gray colour j 
it was aftervvards ])laced«betiveen the leaves of plants, and re¬ 
peatedly heated to a degree below smelting, and each time 

) >lunged into tl>e milk of plants or cow-dung, till the plate was 
Inaliy oxidated, so that it could be squeezed to powder between 
the lingers ^ and in this state it is given, as a sovereign remedy in 
most diseases. Dr. H. found that water ^produced t)ie same 
effect in facilitating the oxidation, as the milk of plants or cow- 
dung. As he could find no information in ehemical works re¬ 
specting the particular profiertius of the milk of plauffSy he was 
induced to make some experimetits on that from* severd species 
of euphorbia. In some the juiee is aptly called milk/Tilw the • 
caoutchouc or elas^ ;^^ > in otliers it is colourless thin, and 
inspissates when exposed to the air j* others again emit a deep- 
coloured fluid, assumes a gummy or resinous characteiv 

‘ ' P in 
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!n aB thesf! different kinds Dr. H. found traces of and 

a/ote; and hence he concludes with Spreng !. that tlie fearcoti<: 
principle is owing to azote, which is probably combined wj.th 
ammonia. 

May IJ). A letter to the President from Dr. Hrew'ster was 
read, mentioning his obwservations on the effects w'hich heated 
glass produces on light. Dr. B. being engaged in vatious ex¬ 
periments of this nature, noticed the effect which wax melted be¬ 
tween two plates of glass had on light, and was thence induced to 
expciimcut on the glass pioperly heated. For this purpose he 
adopted those pieces of glass called Pnnee Kupcit’s drops; he 
ground them with perpendicular and paiallcl faces, and also at 
right angles ; but he unifurnily found that they either wholly or 
partially depolarized light, ami that he could not# ti^onsmlt 
tlirough them a ray of pulverized light without its ui^CMrgoiiig 
some modiffoatioii. £ 

Mr. Iler'^chel laid before the Society a matliematicid paper 
on Analysis; it was divided into four sections; but beiiij^ en¬ 
tirely algebraical, it was of a nature not adopted fur public read- 

. . « . . . 

Captain Cater furnished an account of his additional ^eseperi" 

merits oii the comparative powers of the Cassegrainian asv^txre- 
gorion telescopes. His object was to discover it soioe^tnsor 
might not have eiept into his former experiments, and 
he was not deceived by some optical delusion, which occa$^- 
all) misleads young and sanguine obsers’crs. For this puipt^ 
he caused different persons to cxamhie the appearances: somff 
of them knew nothing of the subject of his inquiry, yet all of 
them concurred in the same observation. Nevertheless he ad¬ 
mits the great liability to errors in such experiments, and cor¬ 
rects many of the observations by calculation, lie made a \ a- 
riety of experiments with the reflectors, which in general tended 
to prove the superiority of the Cassegrainian over the Gregorian* 
telescope. « 

May 26. Sir Everard Home, bart. gave an historical skettdi 
of the nature and effects of the different injuries of the bra 
with a view to embody facts so that inquirers and observers \ 
more easily direct their leseaiches. Sir Everard did oo^p 
to state any new discovery, but merely to relate some cases ^ 
had occurred in his own practice: he divided his paper into sii|^ ‘ 
tions, each of which describes un injury of the brain, with 
physical and mental effects. The first was pressipe; and if this • 
either too great or too little, the consequence is violeiffl1ieadi«>^ 
ache^ vomiting, &c. He next considered the effects of ‘water,’^ 
related some cases where six beer pints were contmned i^ 
the Drain without destropng the vital functions, or the mind. In 
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other cases, a few oiuices occasionctl delirium, paralysis,- and 
death. Sir Everard made several seetions of the kinds 

of ulceration of the brain, and detailed minutely their corporeal 
and mental effects. He also noticed that tlie ceiebelhim might 
be wounded without the patient knuAving it; that part of i: might 
be extravasated Avithont danger, but that any wound in the pia 
mater was extremely painful. 

The Society then adjourned to the iltli of June. 

' LlNMi.AN SOClliTy. 


On Tuesday the 21th instant the Anniversary Meeting the 
liiuuean Soi’ietv of Loudon was held at tlu; Society’s house in 
Gerrard-strect, Solio, for tlic election of a Ct)uucii and Oflicers 
for the present vear, when the following Members were elected 
of the f'oAincil, vi/. 


James I'ldVkard Smith, M. D. Thomas Marshain, Esq. 
Samuel, t.ordllishop of (Carlisle. \\’in. (TCorgc Maton, M. D. 
Sir T. (r. (adliim, bart. Daniel Moore, Esq, 

Philip Deiliishire, Ivq. Jo'^eph Saliine, Esq. 

Mr. Janu;s Dickson. Thomas Sinilh, Es<|. 

Avimer Ihnirke Lambert, Es({. William Smitli, Estp M. P. 
\V. E.^'Leacb, M. D. Edward ijord Stanley. 

Alexander Maclcay, Es([. 

Ami the following were declared to lie the Officers for the pre* 
sont yfcar, viz. 

James Ed\v:ad Smitli, M. D. President. 


Samuel, Lord Bishop of Carlisle, 

\Xm. G^rfie Mat,.!. M. D. Presidents, 

ihomas Marsham, Esq. [ 

A. IL Laiiibeit, Esq. J 

Tlionuis Marsham, Es([. Treasurer. 

Alexander Maeleay, Esip > Secretaries. 

Mr. Richard 'I'aylor, ^ 

The Members of the Society afterAvards dined together at the 
Freemasons’ Tavern, Great Queeu-*'tieet, according to annual 
custom. i 

ROYAL MKDICAL SOf lK'i /, EDlNBUH&H. 


The Royal Medical Society propose as the subject of their 
Prize Essay for the year ISlo the follovA'ing question : 

“ The comparative specific caloric of veinous and artcruJ 

blood.” 

A set of books, or a medal of five guineas value, shall be given 
annually to the author of the bc-.t disscttatiou on an experi- 
inenial subject proposed by liie Society ; for which all the Mem- 
beis, honorary, extraortlimuy, and ordinary, shall alone be in¬ 
vited as candidates. i 


The 
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I’he dissertations arc to be written in English, French, or 
Latin, and io be delivered to the Secretary . n or before the first 
of December of the succeeding year to that in wliieb the sub¬ 
jects are proposed, and the adjudication of the Pri::c Sliall take 
place ill the last week of Febniurc following- 

To each dissertation shall be prefixed a motto; and this motto 
is to be written on the outside of a sealed jiacket coutainiug the 
name and adflress of the author. No dissertation will be rev 
ceived with the imthor\s name afiixed; and all dissertations, 
exccjjt the successful one, shall be returned, if desired, with the 
sealed packet unopc^ned. 

KiaWAMAN SOf‘lJ'/rY OF Dl’MLIN. 

Dec. 1, IS 13. A paper “ On the crystallographical Method 
of llaiiv,” bv Dr. J. O. Hrardon. was read. 

In this paper a concise statement of the theory of the learned 
Ahbc was given, and idso of ihe principal arguments broutdit for¬ 
ward in its sii]»port. The objeclions that have been offered to the 
sy<«tem by various jihilosophei s, as wclla^llic replies of the Abbi^, 
were then noiir cd : and a number of observations rvcie made on 
the validity of the fr>n»ier, and the adequacy of the latter. 

March 23, IS 1-1. A paper “On an c:;tensi\e Bed of Mag¬ 
nesian Limestone, found in the vicinity of Dublin,” by S. Witter, 
E“q. ivas read. 

An account of t!ic analysis and of some peculiar circumstances 
attending the cal.-ination of the stone, was first given. 3fi per 
cent, of carbonate of mamiesia \vere found in combination with 
51 of carbonate of lime ; the remaining portion being made up 
by silex, oxides of iron, and inangunese. After some geological 
observations, the paper concluded with some remarks on the ap¬ 
plication of the mineral to the purposes of practical husbandry. 

The same gentleman likewise read a series of observations, 
with an account of some experiments relating to the formation- 
and properties (Jf iodine. In allusion to the question of its ele¬ 
mentary nature, he refen od to some striking similarities in certain 
'well known compoiuids. 


LXXXV. InlelligevCd and MU'cdlaneous Ariia^es, 

X'he Annales de Clnmie had been discontinued for several 
months in consequence of the recent events in France; but the 
work is noy/ resumed. A Number bearing date in February 
last has just made its appearance in Paris, feut a- copy has not 
yet reached us. It contains Uesearclies upon Corld, by^ M. Vogel; 
Experiments of M. d’Arcet on the Alloys of Platina j a Memoir 
of M. Vauquelin on Osmium and Iiidiutn; Observations on phos- 
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phorescf^nt Urines, by M, Guyton Morveau; a Method to sepa¬ 
rate Osmium from Platina, by M. Laugier; a Memoir on the 
Boracites and S/(cd‘t, by M. I’faif; an Extract of the Treatise 
on Poisons, by M. Orfila^ Aimonces of New Books, &c. 

roMPEir. 

[’Continued tVom p. 313.j 

" The height of the walls of Pompeii may give some i<lea of 
the labours which their complete excavation requires, and which 
is now prosecuting with great vigour. A ditch has been ex¬ 
cavated twelve feet broad. For the space of about eight tc^es 
the walls are coiupletely uncovered, and persons may now walk 
upon the pavement of the ancient street leading from Pompeii 
to Nola. The. other parts still remain buried. The workmen 
are already 500 toiscs from the gate at which they set out, and' 
have cleared nearly one third of the circumference of the city. 
Proceeding along the gi-eat street, they have uncovered the upper 
part of the portico of the Grand Theatre. The point of the wall 
to which it adjoins is not far from the Amphitheatre. This 
building, although formerly partly unoo\'ered, wsvs again buried 
under rubbish because it did not present any object of sufficient 
importance for a rauseimi, or to arrest curiosity. In conse¬ 
quence of this bad system, many houses in Pompeii were again 
covered with the ashes from which they had emerged. At the 
present moment however, and for many years back, if the exca¬ 
vations did not produce any thing iitteresting, the workmen have 
not desi.stcd. They now consider every thing as new monu¬ 
ments added to those which they already possess. Besides, it is 
well known that all the tablatures, statuCvC, and medals belong¬ 
ing to a cabinet, have not the same value when taken separately, 
but will become doubly precious when tlie collection is made 
complete. 

The excavations around the walls of the citv ^have not sus¬ 
pended those in other quarters. One of the interesting 
discoveries was made on the 21st of November 1812. During 
the preceding week the workmen hStl been occupied in clearing 
the great street leading to the Tempi of Isis, and whicli traverses 
the whole of the city in a straight line. They suddenly met 
with another street opening into the great street, and at the 
joining of the two streets discovered the capitals of several co¬ 
lumns which seemed to have composed the portio) of a theatre. 
The excavations were then directed tog^ards the house known by 
the name of La Caza del General Clittmpionnetf and two in¬ 
scriptions scarcely legible were discovered, but appearing ratlier 
insignificant. When working about ten feet from the extremity 
<}f the street, where the rubbish consisted alternately of earth 
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and ashes, and there aj)pearinfy to be no probability of finding 
any interesting object, they were about to leave off, when tli^y 
unexpectedly found a hanmii skeleton and several hoiios, some 
medals of bronze and silver and one of gidd, uiid linaliy a darge 
iieap of medals that were collected with great care. 'I'hey were 
for the most part, particularly those ofbn>n/eand silver, fused 
into eacli other, and it was dilScult to distinguish the inseriplions 
on account of the patina with which they were covere^l. They 
were medals of Domitituj and other emperors, of the smallest 
size, very common, but Well preserved ; 31f> in silve**, and 42 ii;t 
bion/e. Rut wliiit attraetetl most attention was eight beautiful 
medals of gold newly struck, wrapt up in several folds of linen, 
vvliicli seemed to have been injured by Innnidity and the infection 
from the human bodies. Hovvc' or, the texture was so good that 
tliese stripes cotihl hardly be torn, 'i'his may be consnlered as 
one of the greatest curiosities whieii Pomjieii ever alforded. 

The skeleton just mentioned was found among the ashes 
about ten feet above tlie level of the, street. I’his is a proof of 
the rapidity uitb whieli the eitv w.-.s overwlielincd, as it i» pro¬ 
bable that ibis iTulividnal ua^ < )Kleavouring to s.avc himself by 
Ihght. It will also make it evuieut that Pompeii was buried by 
one single and not by rept'ated eruptions, as some writers are 
disposed to insinuate. 

“ On the same day that this skeleton was discovered near tj»e 
Theatre, several others were found in the streets. A mother 
flying with part of her family^ consisting of two young girls and 
an infant, the .skeleton of whieli vvas still clinging to tlic breast 
<»f the mother: all hopes seem to liave left them ; trying still to 
breathe amid the burning ushc^, and clinging to the walls of the 
portico^ they ajjpeav to have sunk nmler the effects of fatigue and 
grief: the lava had buried them in the same grave, and their 
bones were mixed with each other as if they were embracing at 
the last moment of th^r existence. 'Flirce gold rings and ear- 
penrlcnts adofbed with pearls, fouiwl tiear them, bespoke their 
riches and rank in society; one of the rings was in. the form of 
a serpent in many folds. On another ring, which from its size. 
must have belonged to a young girl, a garnet was fi.xed on which 
a'thunderbolt was engraved. The ear-rings resembled .those of 
the same age which are to be seen in the Cabinet of Antiquities 
at Paris; two of the pearls were in good preservation; the others 
liave suffered c<Sfisiderably. 

“ A great quantity of n^rbles, adorned with forms of animals 
elegantly modelled, were fourxd amassed at the foot of a part of 
the walls of the liouse where these skeletons were foniui, as if 
destined to ornament it. It seems to have been a house of fhe 
most elegant architecture, and decorated with excellent pictures, 
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which for the salve of antiquarians have been permitted to le- 
i^laiu for the present. One. jrieture rcj)resentfd tlie fi;;ure of 
Peace, uptm a red j'rouiid, liolding an olive hvencl) in the right 
hand ^i.nd in the left a cornucopia: slie is winged, and repre- 
hcntcd flying to difliisc her blessings over the world: a light 
transparent hahit coverK her body from tl'.e girdle dowiiwaids : 
on the whole, thi.s is one of the best spt*c“imeiis of the style of 
painting of the ;vra in which it v. as cx<‘ciited. 

“Ainong the aniifjue ohjocts fonr.d in the inside of this house, 
a large bronze plaie w,is found witii a doulde. holr. jm, winch 
must have semd to keep the victuah hot. It rescml)]ed a si¬ 
milar uten.'il i»o>v in use, ami is occa'-ionally Itilcd with 

warm water: the dilfercncc Ijotwcen the ancient and modern 
ntensil seems to bo, tl at in the former the artiele to he kept 
Iiot was tlepo>)ited between two tliin vessels containing hot 
water. 

There were also a great iinniber of glass vases found, 
from three to six inches deep, in the form of cups, and some 
drinking cups rtf singular apjiearaiice, T!u y'''ere adoiared -o as 
to repre.sent various figures, of the diifcrent colour.'^ of silver, g<'Id, 
opal, sappiiire, ami cin-'ralds : time has glvcif them a brilliancy 
which modern artists will in viiin allompt to imitate. The glas.s 
which has heo'.i foiiiid at Pomuf.ii is generany ^vell wrought: tlio 
forms of the various utensils are dirfeieiU, luil llicn are all logular 
atul eleg;uit: the hottlf eaian’’, j^nd (‘ther snudi vessels used iu 
domestic allairs, are very round, ^id present no \ein.s or flaws. • 
They are mostly of eolomed glafs. Their uleii'ils of white glass 
arc by no means so beautiful as tlio.se of modern Ciu’ope. 

“ The same house ha^ also juoduecd many pieces of very cu¬ 
rious red eartli ailorned with foliage-, !uabes([ues, and jeIie*'os of 
the finest workinamlii)). Some antionaviar.s think that they 
came from ancient (iaul, since many similar have been found in 
France. Put this is erroneous, in the ojiityon wf others, who think 
they are hv far too elegant to have been executed in any other 
countrv tlain Italy.” 

¥ • rt % 
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The Class of History and Ancient Literature of the French In¬ 
stitute has a|'j)ointe<l iM. Vnnderbourg, author of a Translation 
into French Verse of the Odes of Horace, and of several other 
•literary productions, to the seat vacant by the death of M. Mer- 
cier, author of the Tal lt au de Paris. 


M. Baptist Lendi, of St. Gall, has invented a new hygrometer, 
of which the following description is given In. a white flint 
buttle is suspended a piece of metal, about the size of a hazel 

nut. 
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nut, which not only looks extremely beautiful, and thus contri¬ 
butes to the ornament of a ro('m, but likewise predicts every 
pr)ssiblc change of weather 12 or 14 hours beiore it occurs. 
soon as the metal is suspended in the bottle with water, it be¬ 
gins to increase in hulk, and in 10 or 12 days forms an admi¬ 
rable pyramid, which resembles polished brass ; and it under¬ 
goes severtil changes, till it has attained its full dimensions. In 
rainy weather this pyramid is constantly covered with pearly 
drops of water; in case of thunder or hail, it will change to the 
finest red, and throw out rays: in case of wind or fog, it will 
appear dull and spotted; and previously to snow it will look 
quite muddy. If placed in a moderate temperature, it will re¬ 
quire no other troul)le than to pour out a common tumbler full of 
water, and to pirt in the same quantity of IVcsli. For the first 
few days it must not he shaken. 

PROGUESS OF VAfCINATION IN THK EAST. 

Kxtr.wt ()f ;i Li-rtcp from the '21th of August. 

“ Jean de Murnt of Constantinople, and at present a merchant 
in Bagdad, has had the good fortune to introduce vaccination on 
the banks of the Tigris and Euphrates, Animated by a desire to 
be useful to his fellow-creaturos in a country where small-pox, 
if it he not always mortal, leaves frighlfiil mutilations and defor¬ 
mities, had long exerted himself to make the practice of vacci¬ 
nation geiicriU in this city. ^ Ilis humane endeavours were long 
fruitless, in consequence of the prejudices inseparable from igno¬ 
rant minds, An accident also happened which strengthened tliese 
prejmliecs. The British resident eleven years ago attempted it, 
and failed. Seconded by ].)r. Short, Mr. .loncs, the English 
surgeon, having obtained vaccine matter from IJr. Cairo and 
Lord Elgin, vaccinated two jioor children, whom he procured 
more by means of money than in consctpicnce of any assurances 
of success. The vaccinfe took in the arms of both. Mi-. Jones, how¬ 
ever, not having been careful in the choice of these two infants, 
one whir*h was in giiod health recovered well, hut the other, 
which had been long sickly, died a few days after being vacci¬ 
nated. This accident friglitened every body ; and Mr. Jones has 
never since been able to proture any other subject for his experi¬ 
ments. The idea of vaccination was therefore abandoned. 

In the mean time, Jean de Murat sent repeatedly to Constan¬ 
tinople for matter, hut all his efforts to introduce it for several 
years were in vain. In ISIO, however, having a child born to 
him, he obtained an opportunity of exhibiting in his own family 
the excellence of this preventive of small-pox. He procured vac- 
eiue matter from Aleppo, and inoculated his new-born infant. 

The 
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The success answered his expectations, and produced the effect 
desired on the minds of several Christians who liad been witne*>*’f*s 
to the operation ; they immediately brought their children to be 
vaccinated, and their example was followed by all the other 
Christians. The Turks and the Arabs have since oeen converted, 
notwithstanding their religious prejudices, to a firm belief of its 
utility. Upwards of ninety-six of the children of the latter were 
inoculated in the course of the year 1813; and, among others, 
thase of the Mufti, and the Defterdar Davoud Efi'cndi, brother- 
in-law to the Pacha of Bagdad, 'who has conferred upon Jian de 
Murat a public testimony of his approbation. 

“Not contented with his success at Bagdad, the same benevo¬ 
lent Turk is endeavouring to propagate vaccination in Mesopo¬ 
tamia aud Armenia. He has sent missionaries to Moussoul and 
Erivan, furnished with instructions written in Arabic and Arme¬ 
nian, having previously taught them to perform the operation.” 

M. Bucholz has recently analysed a new bitumen found in the 
environs of Halle Saxony, which he thinks strongly resembles 
the resino-asphaltum described by Mr. Hatchett some years ago 
in the Philosophical Transactions. According to M. Bucholz, 
that which is found at Halle is composed of two resins, one of 
which is very soluble in alcohol, and approaches to the vegetable 
resins, forming 91 parts of the bitumen ; while the other, wdiich 
forms nine parts, has some analogy to amber. 

The following are a few of the most characteristic marks of 
this substance: It is found in balls the size of an apple, en¬ 
veloped in gray crystallized gypsum : in colour it is bi-ownish, 
or pale yellow : fracture glossy, aud very brittle: it does not 
become soft under the fingers j it even does not melt so easily 
as other resins, but while melting it exhales an agreeable smell, 
something, like that of animal resin and styrax. M. Bucholz 
remarks that, as Mr. Hatchett could dissolve only 55 parts of 
the bitumen examined by him, vrhile the former dissolved 91, 
it is extremely probable that this difference was occasioned by 
Mr. Hatchett^s using common alcohol. 

The nine grains which were insoluble in alcohol were dis¬ 
solved, but with much difficulty, in boiling oil. was fusible 
in a strong heat, and gave out the smell of commofbfresin. 

The 91 parts above mentioned, when separatedjrom the al¬ 
coholic solution, W'ere dissolved by ether, and formed a bromi- 
ish tincture, while ether of a specific gravity of 0*710, rectified 
over muriate of lime, made scarcely any impression. Qil of tur¬ 
pentine and rectified petroleum have little or no eifeef upon this 
resin. Caustic potash dissolved in two parts of water does not' 
dissolve this resin ; but when the lixivium is decanted, the resi¬ 
due 
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due of the resinous prirJolple is dissolved in water, from which 
w'e cun separate the -re^in by the addition of iijuriatic acid. 


The Russian Government hns made considerable progress to¬ 
wards opening a communication cdth the northern regions of 
America by tlie way of h'ibcria. 'Flic Tscliuktsch'es, a nation 
inhabiting the north-east part of ‘‘ibcria, having been continu¬ 
ally in a state of war with the Kotirakes, who ijihabit the shores 
of the sea of Ochotks, the latter th'*ew themselves under the 
protection of Russia 1'he prudent measures adopted by the 
Russian Coinuiissary Bannci succeeded in inducing the Tschii- 
ktsches to make peace with the Kourakes, and t(» come every 
year into the circle of Nischnekolynia to escliange their furs for 
iron, tobacco, and other goods. This IraiFc was carried on for 
several years ; and hnally thev submitted themselves to the Rus¬ 
sian government in torn. On the fith of March I**!!*! they 
sent a dej)Utation of 7R persons lo lort Angora, on t!ie great 
river Anui : these dcjiutic'i tnok the oath of lidelity to the Em¬ 
peror of Russia, and inanv of them were baptized according to 
the rites of the Greek church. The chiefs have engaged a 


fox’s skin for every individual baptized, in name of tribute. The 
trade with these new subjects of the Rn.ssinn empire has since 
become brisker than ever; and there is every reason to belieVc 
that the Russians v/ill speeflily, by a<lvancing over-land to 
BehringV straits, open a ciunmunieatioa wdth the people of 
America who in!fabit these coasts, and who can sayiply abundance 
of teeth of sea-horses .and furs of great value. 


The new Frcncli Government has resumed the digging of the 
grand canal of Ourcq, in the vicinity of Paris. The works had 
been suspended for several years in consequence of the late un¬ 
happy state of France. 


The Society for the Encouragement of Arts, &c. in France, 
held its grand anniversary mettiug at Paris on the 11 th of the 
present month. M. Degcraud comment ed the business of the 
day by reading an interesting biogiaphical notice of the late 
Joseph Montg^fier, the aeruadu!. . 

Among the iioveltif*^ whicii were exhibited, and which had 
been honoUied by the Society's apprMi.ition, were some beautiful 
specimens of varnished thetal r.J.Tscat'id by M, Deharme ^ viuiovs 
kiiub of hre arms on a new coiiviructiou : some pieces of em- 
broideied,,velvet of superior elegance; shawls,of an extraordi¬ 
nary breadth (two elh and a h‘df): variouv. modificatious of Ar- 
gand’s lamp: platina utensils and instruments: and porcelain 

vases. 
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vsises, flee, having ornaments in relief of exj^uisite workmanship, 
intended to resemble sculjitiirc. 

Lorthier, the celeijrated French medallist, died at Paris in the 
course of the prc'^ent month at the advanced age of 82. Ho 
executed nearly all the dies of the medals and coins of Franco 
for the last fifty years. 

M. Huber of Gcjieva last year presented to the French Insti¬ 
tute a paper on the singular industry of a small eatejpillar, 
to which he gives the name of ChcttiUn v Unmoc, or the 
Hammock Gaierpillar; in eonse<|uence of the manner in wliieh 
it suspends itself in order to pass its dormant •-tate, or during 
the period in which it remains as aehrvsalis It belongs to 
the family of those ealerjjillarf? uiilch are denominated il//- 
nanse'i'y and it lives in the interior of some frnit-trces, In the 
.month of August it ceases to eat, and then iK'gins to spin its 
hammock, for the completion of wliie.h it occupies only five 
hours. Two cords, extended hetween the sides of u leaf turned 
inward, so as to give a eoncavity to the nj>}jer part, form its 
principal supports: it is there suspcinled by some fastenings of 
.silk ; and two other fastenings, which arc fixed to the edges of 
the leaf, hold it steady as if at anchor. The hammoek itself is 
in the slinpe of a sm dl cylindrfcal case. M. Huber has not 
contented himself with simply following with attention, and dc- 
s« ril)ing vtdth pi^eeision, the siicces‘-ive operations of this little 
ui'isan, who vonstruets this eomjilieated retreat; but has en- 
.deavoured to discover hoW far these operations arc subject to 
changes by the insect, and if varied aceortling to cireumstanees. 

A worm which is taken away after it has begun tlie con- 
stnictiiui of its hatnmo(!k,*will recommence it as long as it retains 
silky materials suniejemt for the work. If it is placed on a con- 
.structioii begun by auotlier, it continues it from the jioiiit where 
the other has hit off; hut when the one to which it is placed is 
far advanced, it seems to prefer recommencing the whole ab 
inilio. 'I'he fly wldeh isMies from the worm seems to he the 
Phaheua Cfofkt'Iitt of Liauoeus, and me of its enemies is the 
Ichneumon rumkorm t. 


M. Montigie lu-s made siune curious observations on the 
Iiabits and the anatomy of tbe, Lumlncus^ or earthworm. These 
animals are hermaphrodites, and all productive: and accord¬ 
ing to the observation of M. Montigre, they produce their young 
alive. They nevertheless recpiire a ‘copulation, which seems 
to he performed without the least intromission of parts, so 
that one might be led to supjio.se that it had no other object 

than 
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tlian to excite in them sonic orgasm necessary for the produc¬ 
tion of fccun(iity. This copulation generally takes place in the 
iiioiiths of June and July, and is perionned by means of an in- 
lliUion, u inch is ohservabh' in the anterior part of the body of 
tlie worm; and these parts of diifereiit worms are, as it were, 
glued together; the anterior part of one worm to that of the 
wi>n.. opposed to it. '^fhe young ones are at first perceived in 
the white organs whicli are placed forward on both sides of the 
stomach, and then glide between the intestines and the exterior 
nJUJ v lc'i, until they reach a icscrvoir situated in the thick part of 
the t.ail, where they are easily seen lull of animation. M. Mon- 
tigre hit- likewise ascertained that earthwoims do not live alto¬ 
gether on earth, ai he ha-, found in their intestines the remains 
both of animals and of plants. 


I'hcutre of j4nutomy^BnrllelCs Court, llolborn .—Lectures on 
Anatoii’y, Physiology, Pathology, and Sur."-ery, by Mr. .loJin 
Tau'itrui, F.A.S. Member of the Hoyal College of Surgeons of 
L ui'iou. Surgeon to the City and Finsbury Dispensaries, City of 
Loiiffon Tmss Society, &c. 

:n this (!o;ir‘>e of Lectures it is proposed to take a compre¬ 
hensive view of the stiuetiirc and u'cononiy of the living body, 
aui‘. ro consider the causes, symptoms, intme, and trmtment of 
sur^jcal v, wiLli tlie mode <>f periormiug the different sur¬ 

gical oper.itK u« ; f catling u compietc eomsc of anatomical and 
physiol gicsji instr''Cti'‘n uir ibe nie<!;"al tvj- surgical .‘•■tudent, the 
artist, the profe-.!<►■-ai or prvatf- r”nt!eij'.m. 

An an’j'le fiel.l for profes ,j tud edification will l.'c afforded bv 
the oMioii'inity which pupil nu-y liavc. of attending tlio clinical 
and oihe* praetiee of b- th th j C'.ty Finsbury Dispensaries. 

The Suiiuuer couiuiciieed on Saturday, May 28, JSM, 

at Light o’e!'.ck iu tlie L v:i't:g prrriseiy, ami 'VlH be con¬ 
tinued every rue.)<la\, ’rh.ir-,rliiv. ami Saturday, at the .same hour. 

I’cwtieulars m y be hrd, on applying to Mr. rauiitoii, Greville 
Street, Hatton-(fin ueu. 

j.isT Of VA1 r^?ers poii nhw inventions. 

To Alexander C<a k. uf tlie Strand, in the county of Middlesex, 
gepticiuan, for his pi^venrion and cure of the dry rot and common 
dvra.'in <bub. r, and or preserving woollen, linen, and other 
arfivi-.' fi.Mi ttiiidcw.— i2t'i Match, LSl-L—2 months. 

r rlaslcwood, of (fieut Russel Street, Rloomsbury 
S . (‘un.nagcr, fin a coiitrivauce for folding-screens adapted 
t) .Munh- of air, smoke, fire, ami light, applied to 

h’.-pUa . '.ujves, window-!, and doors, which he deno- 

laJU-- i’/iv' ii'r r-fV'. u Folding Screen.-—12lh March,—2 mo. 

To 
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To Edward Steen*, of the Inner Temple, gentleman, for at 
methotl of rendering the stoppers of bottles, jara, &c. air-tight.— 
r2th Marcli .—2 months. 

To James Barclay and William Cuming, of Cambridge, for 
their improved wheels and axletrees for carriages,—12th March. 
—2 mouths. 

To John Slater, of Birmingham, ftir Iiis improvement in a 
steam boiler, and apparatus for the purpose of washing, steaming, 
cleansing, and whitening clothes, clothing, and cloths, and for 
warming or heating closets, laundries, and other rooms, by the 
same.— I2th Marcli.—6 inontlts. 

To Marc hainhard Brunei, of Chelsea, in the county of Mid¬ 
dlesex, civil engineer, for a method of giving additional durability 
to certain descriptions of leather.—12th March.—d months. 

To Matthew Murray, of Leeds, in the county of York, en¬ 
gineer, for his improvements in the construction of hydraulic 
presses for pressing cloth and paper, and for other purposes.—- 
12th March.—2 months. 


Meteorological Observations made at Clapton and Cambridge 
from Apyd 12 to May 10, 1814. 

April 12*'.—Early was cirroaimulns in the skyj tlien cu¬ 
muli ; very hot dgy. Thermometer rose to 72°. Barometer falling. 

April 13.—Fair hot day, cumuli and rather hazy air j features 
of lai-gc d/rot.abopUpoou. Therm, midday 7^°; mid¬ 
night 40". B;>': tim. 29.90. Wind SE, and genUe. • 

April 14.—FiiiP diy weather, cumuli tlie prevailing clouds. 
Wind southerly. Therm, midday 73^. 

April 15.—Fine warm weather, and showers P.M, Therm. 

72 °. 

April 16 .—Cumuli and some cirrus and cirrocumnlus ; and as 
on former days, the cumuli prevail. Fine and dry. Therm, above 
70°. Baroin. falling. April .showers from SW. 

April 17.—Some showers early; fine day afterwards, and clear 
evening. 

April IS.—Rainy morning; then showery, and finer towards 
evening; very warm. 

April 19.—Rather windy, but warm with showers. 

' April^^H .—Fine April weather, and showery features of the 
clouds. W'ind westerly. 

April 21.—April show'ers from W. Air warm. 

* Tile dew riiiuig from ponds remarkably white and visible this morning. 

April 
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dpnl22*, —Cooler; fair mornings and chiefly cloudy, W» 

April *1'^. —Early, features of flimsy larg^ cirfocumulus, clouds 
througii the day ; cloudy evening. W, 

April 2-4.—Mild air with sliowers. Wind S and SW. 

April 25.—Much rain. 

April 2(j.—Some rain in the morning; fair afternoon. 

April 27.—The same weather, with gentle showers. 

April 28,—Fair day, mild and warm. 

April 29.—Fair; various clouds; warm. 

April 1^0.—Fair; cirrocumulus and cirruSj with light gales 
as in warm weather. SW. 

May 1.—Warm air, chiefly clouded, with bright intervals; 
cirrus and cirrocumulus ; sometimes heavy clouds threatening 
rain. SW. 

May 2.—Cloudy morning; a great deal of cloud prevailed 
all day; with sunny intervals; fine mild air. Wind southerly. 

May 3. —Fine warm clear day, wafted by light and irregular 
gales and small whirlwinds as often in hot weather. Cirrus and 
cirrocumulus with cumuli forming, increasing after noon, and 
by evening becoming large masses; cirrtis too remained after 
sunset. At midnight lofty spread clouds, with scuddy nimbiform 
masses sailing along lower. Wind SE.f 

May 4.—Clouded day and cooler ; warmer P. M. As the 
moon rose the clouds by degrees disappeared; the last seen were 
the light flimsy cirrocuniuli. 

May 5,—Cooler with a great deal of cloud u||d rain. Wind 
easterly. 

JWay.j6.~Cool morning; in the afternoon showers and much 
warmer. Wind SE and W. 

May 7.—Clear, aitd cloudy intervals; cumulosirattis; 
yellow colour in the sky above, black cumulostratus in the west. 
By night, though clear, small clouds were still seen, cirri rapidly 
forming here and there, and some long elevated little cumuli ; 
also cumulostratus barred towards one end of it at midnight. 

May 8.—Somewhat cooler; fair d^. 

May 9 .—Cold cloudy morning, wind E and NE; very un,. 
wholesome raw air. 

May 10.—The edges of the cumuli ill-defined, which is al¬ 
ways a symptom of unwholesome atmosphere. Cold N wind. 

Corpus Christ! College, Cambridge, ^ _ 

May Hi, 1314. THOMAS FORSTBR. 

* The observations following were made at Cambridfre. 
t This tine day brougltt numerous insects, particularly many of the 
coleopterous kind. Many of these suddenly make tlieir first appearance 
and are numerous on one day. Swallows are not common here yet. 
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Thermometer 
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For May 1814. 


Days of 
Montlfe 


J Ml 

u S 
® s 
O S 


Z) .2JJ 

*o Xi 


Height of 
the linrom. 
inchcb. 


April 27 42 

28 43 

29 46 

30 47 
May 1 47 

2 46 

3 45 

4 44 

5 40 

6 47 

7 48 

8 51 

9 46 

10 42 

11 44 

12 4 ^ 

13 4^ 

14 45 

15 45 I 

16 46 

17 47 
181 52 

loj 

so 53 
S] 46 

22 46 

23 45 

24 44 

25 44 

26 48 


43 
45 
47 

45 
47 

46 

47 
42 

45 
47 

46 

47 

44 

41 

42 

46 

43 

44 
4^ 

44 

47 
46 

45 

45 

46 
41 
46 
40 

48 
45 


30-18 
•18 
•10 
•10 
•28 
•02 
29*99 
•63 
•51 
•78 
•90 
30*01 
•35 
•42 
•4 2 
•39 
•01 
01 

30 ^ 00 

* 0 * 

•19 

•19 

•10 

29*95 

•88 

•62 

*53 

•50 

*75 

•90 


>. u . 
>^ •”** ^ 
Q ^ i 

e 

QJ i> ^ 

OJ) 

2 G 


Weather. 


41 Showery 
0 Fair 

O iRain 
47 Fair 
52 Fair 
33 Cloudy 

42 [Fair 
30 Cloudy 

O Rain 
O Showery 
46 Fair 

35 Cloudy 
30 Cloudy 
46 Fair 

51 Fair 

36 Cloudy 
O Rain 

29 Cloudy 

30 Cloudy 
44 Cloudy 
48 Fair 
44 Fair 

46 Fair 

44 Fair 

47 Fair 

46 Cloudy 

45 Cloudy 
O Rain 

33 Cloudy 

47 Fair 


17 tail 


N.B. Th e Barometer’s height 


is uken«t o’clock. 
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LXXXVI. Supplement to the Memoir on the Nitrates and 
Nitrites of Lead, By M, CHEfUBUL*. 

Since the publication of my Memoir on the Combinations of 
Lead with the nitric and nitrous Acids there have appeared 
in the Anvaks de Chimle two memoirs on the same subject by 
M. Berzelius, being the conclusion of his experiments upon the 
determinate proportions in which the dements of inorganic 
nature exist. I purpose in the present siipfilement to compare 
our results, in order that a judgement may be formed of the dif^ 
ferences between those of each. 

M. Berzelius has described by the name of subnitrate at the 
minimum the salt which 1 have called nitrate of lead: he ob¬ 
tained it by putting into the solution of octohedral nitrate a 
quantity of ammonia insutheient to saturate its acid: 1 pre¬ 
pared it by boiling the octohedral nitrate over litharge. Our 
analyses difter but very little, as may be seen; 

Ilcrzelius. Clifvreul. 


Nitric acid.19'50 .. 19*86 

Oxide. 80*50 .. 80*14 


They agree in proving that this salt contains twice as much base 
as the octohedral nitrate. 

According to the observation which I have made of the cor- ' 
respondence between the composition of the aubnitrite of lead 
at the minimum I with the subnitrate at the minimum^, and 
from the consideration that the carbonic acitkprhen passed into 
the solution of subnitrite separated from iC^ch a quantity 
of base, that what remained in it was to the acid in a propor¬ 
tion which appeared to correspond with the composition of the 
octohedral nitrate ||, I suspected that there must be a subnitrate 
corresponding with the subnitrite of lead at the maximum; and 
I have even said that it would be interesting to inquire if the 
alkalis in acting upon the nitrate of lead would not produce it. 

* Jnnalfi de Chirnie, tome Ixxxiv. p. 5. 

t ‘See the two preceding numbers of this Maj^iizinc. 

j I'or the same illasua that M. Berzelius has culled the foregoing nitrate 
of lead, subnitrate at die minimum^ lie has called the subnilhte at the mini- 
inuDi, the salt vriiich 1 have culled nitrite; and subnitrite at the maximum, 
that which 1 have called subnitrite. 1 shall adopt this nomenclature, in 
order to avoid alkcon fusion. 

§ Adopting the analysis of the nitric and nitrous acids of M. Qay-> 
Lussac. 

II I bate said^ qppeari'd to correspond,*' because there is a di^crence of 
S‘78 betweea ldw;^splt of the experiment and that of the calculation: but 
this diSer^Dce isa^jbe^witig to there remaining in the solution of the suh- 
nitrite preetpitaie^y die carbonic acid, an excess of this acid which may 
concur in retaiinog a portion of base. If this be die case, the quantity of 
oxide reroainihg iu^ the liquor is augmeoted. 

Vd.43. No.l94..Am«18U. Cc Th» 
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This presumption has been verified by M. Berzelius; but the 
analysis which he made of this salt docs not correspond exactly 
with the composition of the subnitrite at the maximum. Ac¬ 
cording to this chemist, the subnitrate at themarimurn contains; 

Acid. 9*81 

Base.90'19 

He thinks tliat it contains more than four times as much base as 
the octqhedral nitrate. If, according to my analysis of the sub¬ 
nitrate of lead at the minimum, we admit that it only contains 
tour times as much, we shall have the following proportions; 

Acid.10-96 .. 100 

Oxide. 8904 .. 812 

and for the proportions of the subnitrite at the maximum: 

Acid. 9-80 

Oxide .90-20 

and 1 found by experiment the composition of this last salt to 

be: Acid... 9*90 

Oxide.90-10 

M. Berzelius and I liavc seen that when wc boiled the octo- 
hedral nitrate of lead with lead, there was not formed any iii- 
tirate at the minimum of oxidation, but a combination of nitrous 
acid and of oxide of lead; that according to the duration of 
the ebullition, and the quantity of lead employed, we obtained 
two different subnilrites. We have seen besides, that a portion 
of the acid was reduced into nitrous gas. The agreement which 
subsists between - these observations does not admit of tliere 
being any doubt on the subject. The same agreement seems 
to subsist between our analyses of the siibnitrites; for the sub- 
nitrite at the minimum is formed: 

Berzelius. Chevreul. 

Acid and water. 20 •. 20 

Oxide. 80 .. 80 

The subnitrite at the maximum: 

Berzelius. Chevreul. 

Acid.10-175 .. 9-9 

Oxide.89-825 . 90-1 

The difference is zero in the first analysis, and 0*275 in the 
second. Although there is this agreement, I have every reason 
to think that the nitrites whidi M. Berzelius has examined dif¬ 
fered from those which 1 prepared, and this is the pldce to ex¬ 
plain the results on which wc differ! I premise that 1 do not 
mean to assert {msitively by this exposition, that I am right: I 
wish merely to obtain new foundations for the facts and reason¬ 
ings wliich led me to the conclusions pubibhed in my former 
paper. 

M. Berzelius did not find .any water in the aubnitrite at th^ 

maximum: 
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utaxiuiUin : nevertheless, after having exposed it in a retold to a 
r;':nperatuie of lOO-'(centigrade), as nell o the rays of the 
«Uii, 1 obtained water fron» it which I lieatcd in an elongated: tube. 

M, Berzelius say^ that this salt crystallizes in small scales of 
a brick-coloured retl^ that which 1 have described was in needles 
of a flesh colour j and what led me to think that the salt of 
M. Berzelius was not so well saturated whth base as mine, was, 
that 1 obtained crystals similar to those which he has described, 
when the solution of octohedral nitrate had not been long enough 
boiled over the lead: besides, in my experiment, 100 parts of 
f)etohedral nitrate dissolved 134*5 of lead, wheieas in that of 
M. Berzelius they only dissolved 116’5 ; and finally, I obtained 
to the very last needles of flesh colour from the solution of ni¬ 
trate boiled over lead, whereas ]\'I. Berzelius obtained subnitrite 
at the minimum w'ith his subnitrite at the maximum. 

AT. Berzelius prepared tlie subnitrite at the minimum by 
M. Proust’s. ])roeess ; but, aeeording to mine, the salt thas pre¬ 
pared is not a pure nitrite : it cnutalns nitrate of lead. 1 think 
tisat my experiments ought to leave no doubt on the subject; 
for (fl) when we dissolve this salt in water, we obtain siibnitrate 
at the minimum; {b) when we treat its solution by the carbonic 
acid, we separate from it a part of the oxide, and by evaporating 
the li({uor we obtain, 1st, scales of a yellowish white^ formed 
of subnitrite and subnitratc at the minimum ; 2d, white needles 
of suhnitrate at the minimum / 3d, yellow crystals^ resembling 
inform the octohedral nitrate of lead, (c) When we decom¬ 
pose the subnitrite at the maximum by the cttrhonic acid, and 
evaporate the solution in the sand-bath, there are separated 
yellow crystals of subnitrite at the minimum'^, which being re¬ 
dissolved in w’ater yield only yellow scales of subnitrite at the 
minimum, whether we concentrate the solution, or treat it by 
the carbonic acid, and afterwards evaporate it in the sand-bath. 
Now if the nitrate of lead wdiiuh we get from M. Proust's nitrite 
is formed during the treatment given to this salt, why should 
it not be formed, also, when we submit to the same treatment 
the subnitrite ut the minimum coming from the subnitrite at the 
maximum ? » 

M. Berzelius, in treating the subnitrite at the minhntim with 
a quantity of sulphuric acid sufficient to separate from it the 
half of the oxide, obtained octohedral crystals q/”a citron yelhw 
which he regarded as neutral nitrite. It is evident that these 
crystals are the same with those which I have extracted fron 

* Not««u]istandtDg all this, there luay he a little nitrate of lead in these 
crystals: 1 have even tried to account for their formation. Sue tlic note 
to No. 43 of my memoir. I have had no other evidence, however, of thii 
formation, except the pale colour assumed by the scales in some operations. 

C the 
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the' subnitrite at the mininiuni of M. Proust, decomposed by the 
carbonic acid. M. Berzelius in treating them with water oij- 
tained subiiitrate irum them. He thinks that this Last is formed 
during the operation; but what I liave reported above seems to 
contrarlict tliis opinion. These crystals, according to this che¬ 
mist, give 0-7t) of residue when we distil them. I have said 
that they may be formed of acid nitrate and of nitrite; the re¬ 
sult of M. Berzelius supports this conjecture. If there exists a 
iicutraf nitrite, we ought to find it in the solution of pure sub¬ 
nitrite at the minimum passed over carbonic acid and left to 
itself. See the note to No. 37 in my memoir. 

, M. j^crzeliiis says that the white pellicle which is formed hy 
the contact of the air in the solution of the subnitrates is sub- 
nitrate : I regard it as being produced by the combination of 
the carbonic acid of the air with the oxide of lead. I found my 
opinion upon the subnitritc at the minimum, when dissolved- in 
water, not giving any white pellicle when it is in contact with 
pure oxygen gas, and when it is disturbed- hy a single atom of 
carbonic acid : I do not pretend, in short, that the carbonate of 
lead which is prccipitcated is not mixed with a little subnitrate: 
i have not made any experiment to enable me to ascertain the 
■ contrary. 

M. Berzelius, having seen that the subiiitrite at the minimum 
left 0’80 of base when it was distilled, and that the gieatest 
part of the acid disengaged Avas condensed in the water of cry¬ 
stallization in the state of fuming nitric acid, endeavoured to 
dctomiiue^, according to the laws which he had discovered, the 
relation of the water to the acid. He determined this ratio on 
the h^vpothesis that azote is a simple body, and al^o that it is a 
compoitnd of oxygen and ammonium. On tiic first hypcthci^is, 
tile subnitritc at the minimum ought to be formed : 

Acid.. 18*13 

Base.80(W) 

Water. 1 *87 

Hut according to M. Berzelius, this result is inadmissible, Le- 
eause the water is in too small (juantity to enable it to con¬ 
dense the greater part of the acid to the liquid istate, and this 
tjuuntity tloes not agree with the law of the waiter of ciystal- 
lizatioii of salts. According to the second hypothesis, the sub- 
nitrite ought to be formed: 


Acid. 

_ IS*6 

Oxide. 


Water. 



M. Berzelius admits this result, because it agrees with th6 
laws which he has established: thus the base contains 5*72 
oxygen, water 5*83, and the nitrous acid tw ice as much. 


1 have 









405 


the Nitrates and Nitrites of Lead, 

I have spoken in my memoir of the difficulty of determining 
the water of the subnitrite at the minimum. because the acid 
begins to be disengaged from it at a temperature of 100° centi« 
grade: in order to attain this^ I heated on a sand-bath at a 
gentle heat some subnitrite at the miniinum, until no more di¬ 
minution of weight took place. The salt when thus heated 
still retained some water. As it may be objected with reason 
that a portion of acid may have been volptiiized, I inaj[le a test, 
by distilling the subnitritc with its water in a small glass retort 
communicating with a tube filled with muriate of lime: the re¬ 
sult f)f this experiment confirined the former; only the pro)Jor- 
tion of base was a little stronger. It would be needless to'detail 
this experiment; but, as M. Ilerzelius is of a different opinion^ 
] shall describe it minutely, 

I put 100 parts of pure subnitrite at the minimum which con¬ 
tained 80 of base into a very small glass retort blown with a 
lamp. A tube 14 millimetres in diameter, cuijvcd, coniinuni- 
cated with the retort by one of its extremities, and by the other 
to a bent tube filled with calcined muriate of lime. The ex¬ 
tremities of this tube by which the gases were extricated were 
inserted into mercury. The ^veight of the whole apparatus was 
determined with a very nice balance. I put the retort on a 
\^ire grating supported by bricks, and placed under it a spirit 
lamp: wlien the retort was heated, 1 surrounded it with burning 
coals: a little water was extricated, nitrous acid gas iii great 
cjuantity, which soon filled the whole apparatus, and a part of 
which escaped. When the operation was tonninated, and when 
all the liquid which moistened the sides of the retort had passed 
into the internietliary tube, 1 stopped the ojicratioii: I closed 
this tube, and that containing the muriate of lime with stoppers 
previously w'cighcd; 1 introduced a tube into the retort, and 
blew into it, in order to drive away the nitrous vapour : without 
this, tlie latter w'ould have been absorbed when the oxide of lead 
was cooled. 

When the retort was weighed, I passed Joseph paper intb the 
neck, in order to take up the water which might be there. 1 
weighed it again, and found that it had not perceptibly di¬ 
minished in weight: there remained in tlic retort 82*5 of oxide, 
while the same salt decomposed in a crucible had given 80. 1 
ascribe this difference to a portion of the acid not having been 
fliseiigaged by heat; or, in spite of the piccaution which 1 had 
observed of blowing into the retort, a portion of the vapour had 
already entered into combination. The intermediary tube con¬ 
tained 4*6 parts of water, and the tube with the muriate of lime 
0*5, which makes for 100 parts of subnitrite at- the mininium 
5' 1 of water. 'But this water was saturated with nitrous acid, 

C c 3 and 
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and the tubes which had been weighed full of air,'made it full 
of nitrous add gas: hence the subnitrite at the minimum can¬ 
not contain ()‘4 of pure water, as M. fierzelins says. I have 
said that this result confirincd that of my analysis ; for, accord¬ 
ing to the latter, there must have been more than 2 26 of water 
in 100 of subnitrite at the minimum: now we can easily con¬ 
ceive that the latter had been able to absorb nearly its weight 
of nitrous and nitric add. I shall now detail another method of 
deterniining the water of crystallization of the •'Ubnitrite at the 
minimum, and it is entitled to the more confidence as 1 shall 
deduce it from experiments described in my memoir. 

When we pass into a solution at the maximum a stream of 
carlxiuie acid, we ])reci])itate from it such a portion of oxide 
that the j)ortioii which is not precipitated is to the acid in the 
relation of 72‘4S to 27*52: this ratio seems constant^ for 1 
have shown that the quantity of water in which the subnitrite 
was dissolved had no sensible influence on the result. The de¬ 
composition is stopped by the presence of an excess of nitron.', 
acid; now the .subnitrite at the minimum being partly decom- 
po.sed by the carbonic acid, it is Evident that the two dec<)mj)o- 
sitions ought to expose a quantity of nitrous acid, w’hich ought 
to be to the oxide not precipitated in tlie same ratio. This 
being the case, we may know the quantity of acid contained in 
the subnitrite at the minimum, if wc have determined the pro- 
.portion of the element* of the subnitrite at the maximum, and 
the quantity of the base of the subnitrite at the minimum. Now 
M. Berzelius and I are agreed as to these (piantitics; w'e admit 
SO avS the base in the subnitrite at the minimum; several ex¬ 


periments uliich 1 made on the decomposition of the subnitrite 
at the minimum proved to me that the carbonic acid separated 
from five grammes of this salt 1*74 gr. oxide, of which there re¬ 
mained in the Ii(|uor 2-26 of hjise: now wlien we establish this 
pirportion, 72*4 S: 27*52 :: 2*26 : we sliall have 0*858 of ni¬ 
trons acid contained in five gr. of subnitrite at the minimum. 
Now if we subtract from .5 gr. 4 gr. ox ba.^e and 0’858 of acid, 
there will remain 0142 fur the water of ervstallization, or for 
100 Acid. 17*16 * 17-67 . i(>0 


Oxide 


8()*00 . 82*:i6 


Water 




-S4 


According to the fir.'.t (Ii'ternihvition, I had admitted a little 
more than 2 26 of nater. if we now calc’jlate the proportion 
of base contained in the subnitrite at the maximum, suppc.'iing 
that it is double tlnit of the subnitrite at the minimum, we shall 
have 90*2 instead of 90*1, ivhich I found by experience. 
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LXXXVII. On Errors in ike Nautical Almanac, 

B Jnnc If 

EisG much struck with the notices of the numerous 
and remarkable errors in the Nautical Almanac for the year 
1S16, menti >ned in your last number on immediately 

turning to the work, 1 found that all those errors, though 
really existing, are not to be found in the several months iii the 
body of the work, but are all contained in what may be consi¬ 
dered the 2 d page after the* preface, titled Prhdpal Articles^ 
&c. where are found not only all the said errors mentioned by 
Criticus, but, many others also, which he has passed over in 
his hitste; for I find that all the twelve Ember days, mentioned 
in the said page of the Almanac, are every one of them 
wrong. Thus, 

What are said to be Feb. 19, 21, 22, ought to be March 6 , 8 , 9 5 
and instead of May 20 , 22 , 23, ought to be June 5, 7, 8; 
and instead of Sept. IG, IS, 19, ought to be Sept. 18,20,21 ; 
and instead of Dec. IG, 18, 19, ought to be Dec. 18,20,21. 

It then occurred that po.ssibly similar errors might exist in 
some of the other ycar’.s Almanacs; and accordingly, in turning 
over that for 181.5, many errors soon appeared. Thus, in the 
column of Holidays, &c. in the month of May, page 40, there 
are two, vi/. 

Oxford Term ends on the 11th, instead of the 18th day; 
and Oxford Term be.ghu on the 24th, insteiid of the 20th. 

Again, in the like column of June, page 61, we find 
Trinity Term heghis on the 3d, which was on May 24. 
Trinity Term ends on the 21st, instead of the l4tlu 
On the 5th day, in S days 2d return, for in 15 days 3d return. 
On the 12th day, for 15 days 3d ret. read 3 w'ecks 4th return. 
Again, in July, piige 73, in the like column, all the numbers 
of the Sundays are wrong, being all 1 too many; so that instead . 
of Gth, 7th, 8 th, 9tli, and 10th, should be the 5 th, 6 th, 7th, 
8 th, and 9th. 

The .same mistake happens in the month of August, where 
the 11th, J2th, 13th, 14th Sundays should be the 10th, 11th, 
r2th, 13 th. 

Under the article Other Phrenomenot in the last column of 
the first page of every month, many things, particularly the 
Occultations, are omitted, which it was usual formerly to insert. 
There are several other smaller omissions in difiereiit places, be¬ 
sides one of more remarkable import entirely omitted; viz. the 
Transit of the plajiet Mercury over the Sun, which will take 
place on the 12th of November that year. 

Such discoveries as these naturally create a suspicion as to 

C c 4 * the 
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the accuracy of other parts of the worh, if time would permit 
the investigation. 

I am, sirs, 

Your obedient servant, 

To Messrs. Nicholson and Tilloch. Cuitjcus Secunjdus. 

LXXXyill. New Inquiries into the Nature of the Liquor ob¬ 
tained by the reciprorul udrlion of Sulphur and Charcoal. 

By M. Cluscej.*. Read before the Institute. 

M. Lampadius having had occasion to distil iron py- 
*’itcs with charcoal, in order to extract more sulphur than by 
the common process, obtained a liquor to which he gave the 
name of alcohol of sulphur, and which he regarded as being 
formed of sulphur and hydrogen. Messrs, Clement and Des- 
ormes some years afterwards obtained the same rupior by passing 
sulpimr iijto a porcelain tube made red liot through charcoal 
previously calcined: they submitted it to a great number of ex¬ 
periments, which induced them to regard it as carburetted sul¬ 
phur ; they thought that this liquor resulted from the combina¬ 
tion of one-tiurd in Aveight of charcoal and two-thirds sulphur ; 
they admit of no hydrogen. Subsequently, M. Amadee I5er- 
tliollet, in :i very excellent paper inserted in the first volume of 
the Mr moires d'Arfueif has communicated a series of re¬ 
searches tin this same lit,nor, which led him to conclude that it 
did not contain an atom of charcoal, and that it resulted from 
the union of siiljihiir and hydrogen in variable proportions, but 
ahvaj'®, with rc.sjieet to hydrogen, less considerable than in the 
sulphuretted Uyth'ogen gas, and strtmger than in the hydroge¬ 
nated sulphur obtained from the hydrogenated sulphurets by 
M. flcrthollet’s process, M. Vauquelin at the same time made 
itupiiries into those bodies, which led him to consider them also 
as hydrogenal'd sul[)hur. 

Struck with the variety of opinions of chemists so eminent, 
and whose ol)servafions merit so much confidence, I thought 
that this Hipior mast be varial>le in its composition, and that ^ 
probably some circumstances had hitherto escaped the authors 
to whom I have alluded. I thought tliat it Avmdd be interesting 
for science to undertake once more some fresh inquiiies re¬ 
specting this singular liquor. Circumstances prevented me 
from (-arrying my labours so far as I' could have wished, al¬ 
though I niade a great number of experiments; but I am of 
opinion that the facts which I have had occasion to observe will 
be agreeable to the class. ■ 

* Jnnakt d<i Ch 'miif txme Ixxkiv. p. 72, 

^ ■ My 
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My fir'ft care was to procure a sufficient quantity of this li¬ 
quor! The process of Messrs. Clement and Dcsormes requiring 
the use of porcelain tubes, and consequently an expensive ap¬ 
paratus, I endeavoured to procure a sulphurtt which should 
easily give out its sulphur, and I thought that none would better 
serve, the purpose than the sulphuret of iron at the maximum; 
viz. iron pyrites. M. Lampadius only succeeded once in ob¬ 
taining it by this process, but the cause must have been owing 
to something which I proposed to discover. 

Operation I. I took one kilogramme of pyrites from the 
Pa<i-de-Calais, clean and pure, and 500 grammes of common 
charcoal, light, brilliant and sonorous. These tw'o substances, 
when reduced to a very fine powder and passed through a hair 
sieve, were perfectly mixed, and introduced into a stone retort. 
To tl)e neck of the latter was fitted a lengthening tube entering 
a boll-glrss with three necks {tululures): one of them entered 
a very dry fiask, and the other a bell-glass with two tubulures to 
wbicli was adapted a tube thrice curved, the extremity of which 
entered into au earthen pot full of water. The whole being 
perfectly well luted with fat luting, and the first joint covered 
with linen smeared with white of eggs and lime, a fire was 
kindled under tlic retort, wliich was made red-hot, and towards 
the cud of the operation the dome of the furnace was sur¬ 
mounted by a funnel or vent. At first, before the retort l)ecame 
red, there was extricated a small quantity of a diaphanous li¬ 
quid which had all the appearanc*c of water. Afterwards there 
came over a considerable quantity of gas. Several flasks of it 
were collected at various stages of the operation, care beiiig 
taken always to use the same water eontainefl in the earthen¬ 
ware jar, in order to fill the flasks. This extrication of gas 
lasted during the whole of the operation. The two hell-glasses 
were covered with cloths, which were w'etted with cold water 
from time to time. The liquor, which wjis at first diaphanous, 
became milky in about an hour. After four or five hours of 
heat carried the length of actual mcandescence, the disengage¬ 
ment of the gas having stopped, and nothing more passing over 
into the receiver, the operation was stopped, tlie earthen jar 
removed, the extremity of the tube well dried with joseph pa¬ 
per, the aperture was well closed with fat luting to prevent the 
access of air, and after the aj)paratus was cooled the matters 
which it contained were examined. 

Three products were obtained by this operation: 

1. Gases in a very great (juantity, which were ascertained to 
be a mixture of sulphuretted hydrogen, part soluble and part 
insoluble in water, oxycatburetted hydrogen, carbonic acid and 
azote, in proportions variable according to the stage of the ope¬ 
ration. 2. A 
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2. A milky liquid, weighing 43* “i grammes, apparently water 
saturated with suli)hurctted hydrogen and mixed with precipi¬ 
tated sulphur, probably from tbe reaction of a small quantity of 
sulphurous acid on a portion of sulphuretted hydrogen. 

3. A very slight layer of a solid, flexible, lamellous reddish 
matter, having a slight smell of hydrogenated sulphur, and lining 
the inside of the two bell-glasses. 

Operation II. The substance remaining in the retort, which 
had bedn carefully closed, was withdrawn: immediately upon 
taking away the lengthening tube, one kilogramme was added 
of the same sulphuret of iron pulverized and well dried in a 
melting-pot. It was mixed perfectly and very speedily, in order 
that the matter might be as little as possible in contact with 
the air. The mixture was introduced into a‘ retort, the ap¬ 
paratus above described was adapted, and the operation con¬ 
ducted in the same way. 

Much less gi'is wos^ set free: several flasks were collected at 
various stages of the operation, always using the same water. 
1 'hese gases were, as in the first operation, a mixture of sulphu¬ 
retted hydrogen, carbonic acid, oxycarburetted hydrogien and 
azote in variable proportions. There was remarked, as in the 
first operation, a liquor at first diaphanous, afterwards milky, and 
then slightly citron-coloured. The operation was stopped in 
four or five hours, and the apparatus dismounted. In the flask 
there were 30*4 grammes of a liquor composed of two layers : 
the upper %vfis slightly yellow’, the under slightly citron. 

The lengthening tube contained a much tlxickcr coating of 
reddish brown matter, flexible, lamellous, and slightly clastic. 

Operation HI. There was added as above 1 kilogramme of 
the same sulphuret of iron pulverized and dried, but only one 
half of the residue of the preceding operation, and the operation 
W’as conducted in tlie same way. The same phaBnomcna vrere 
observed, but the gas was less considerable; and it wus suffo¬ 
cating, having the smell of sulphureous acid at the same time 
with that of sulphuretted hydrogen. This smell had not been re¬ 
marked ill the first tw'o operations, and we were fur from ex¬ 
pecting it. M. Proust, however, iu his experiments upon the 
metallic sulphurcts’^' had remarked a similar circumstance. Wc 
shall see a little further on, under w’hat circumstances these two 
gases may be in contact without being decomposed. The water 
in the earthen jar, which in the first two operations had remained 
nearly transparent, was milky on this occasion. .. 

Operation IV. Two kilogrammes of tlie same sulphuret of 
iron were added to llie half of the residue of the preceding ope¬ 
ration. 72*5 grammes of liquor formed like tlie former were 
* Journal de Phjfsique, tome liii. p. 90. 
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Qbtainetl. I’be lengthening tube contained a greater quantity 
of reddish-brown matter. 

Operation V. To the residue from the preceding operation was 
added I'otK) kilogramme of the same substance. 8’iJ grammes 
of a milky liquor resulted from this operation. 

examination of the ethereutvd liquor^. Overlooking the pro¬ 
ducts of the first and fifth operation^, which were liierely water 
■saturated, the former with sulphuretted hydrogen, and the latter 
witli sulphurous acid, I collected the liejuors of the second, third, 
and fourth operations, which seemed to be identically the same. 
They were iiitrotluced under distilled water into a small glass re¬ 
tort, the beak of which entered into the neck of a tubulated 
matrass filled with distilled water up to the bitttom of the neck, 
so as to make the gasified matter arrive iiiiniediateiy into the 
water, without the latter being able to reascend into the retort. 
To tlie tnhulure of the matrass was fitted a tube for collecting 
the gases. The wliole being closely luted, heat was ap]>licd, anil 
120 grammes of a limpid and volatile colourless liquor were ob¬ 
tained. Its speeiiic gravity was obtained by filling a bottle 
with ti ground .stopper, w’hich weighed, the tcinperaiure being 
20’, lOO'.'la/ grammes; when full of distilloil water, 107*71'^ 
grammes; and when full of the li(|uor, lS5*-i2ii; hence it wdghcd 
l‘2(j3. Its taste was acrid and caustic; .smell fetid, very pun¬ 
gent, and not at all resembling that of Milphurctted hydrogen: 
it is in short a smell per se. 

Its elasticity (tension) is very great: it ivas found, as will be 
afterwards seen, from 0*3181 metre to 0*7«'>27 metre of pressure, 
and 5' of temperature. 

It i.s not very soluble in water, but very soluble in alcohol. 
This solution when poured into the water rendered it milky, like 
the volatile oils and resins precipitated by water from their al- 
coliolic solutions. M. Vainjudin thought that this jrreeipitate 
was sulphur in a very minute state of division f ; but 1 have as¬ 
certained it to he the liquor itself, appatently not altered, and 
abandoned by the alcohol, which unites in preference with 
the water. This liquor being in a state of e.\treme division, 
and being but slightly soluble in water, affects its transparency, 
and gives it a milky appearance, aiialogou', in fact to that pro¬ 
duced by Milphnr slightly hydrogenater', i^recipitated from tiie 
sulphuretted hydvosulphurcts by an aciri; but this cannot. from 
the nature of things be sulphur. ^Vh vve pour thjs alcoholic 
solution into a great quantity of wat.-r, f lie tu.bidness which is 
at first formed disappears entirely, .'»i ant of the solubility of 

• Tfiiis I di-nomiriatf the IiqM(»r t.l;';! f I )in pvrites ciiIcliKd with 
charcoal, or directly fpoai sulf'iiiir an.'j when expubod to a liigii 

tcinpemture. f Amukt aV tuaie Ixi. p. 151. 

the 
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the liquor: if it were sulphur, this could not take place. Be¬ 
sides, when we do not use too much water, we see the milky li- 
tjuid tjradually become transparent, and drops of liquor are col¬ 
lected at the bottom of the veSsSel; they have the same appear¬ 
ance, the same liauspaiency, volatility, taste, and in short the 
same properties in every respect above enumerated. 

7>i(]uid sulphurous acid effects no change in it: two grammes 
of liquor kept in contact for about two months, and frequently 
agitated with (iO grammes of concentrated sulplinric acid, exhi¬ 
bited no alteration. 

The sulphurous acid gas cause.' no kind of alteration, as we 
may be assured by placing some in contact with azotic gas sa¬ 
turated with li<|uor. 

It burns without leaving any charry residue. Four grammci! 
were burnt in a jjorccl.ain saucer: no traces of charcoal were 
discovered, but merely a little sulphur. The flame was white, 
violet at the extremity, and shaded now and then with red: it 
gave out a vorj strong smell of sulphurous acid. 

Whon it was volc.tilizcd out of rlie contact of the air, it left 
(iiUhough it was absolutely colourless and limpid) a small black 
residue which might he taken for charcoal,, hut in such a 
small quantity that it would be difficult to decide upon it: there 
are only some distinct traces of it when w'e act upon 17 
grammes. 

I’lio ^vater of the matrass of the apparatus above described 
for tlic rectification of this liquor was colourless, diaphanous, 
and had a peculiar smell which seemed to be. that of the etheve- 
ated liquor very dilute, and not that of sulphuretted hydrogen: 
it wa.s water, holding in solution a very small quantity of li¬ 
quor. The w'ater contained in the retort w'as transparent, and 
had the same smell, but was slightly citron-colom-cd. At the 
bottom of the retort was a yellow, friable and crystalline matter, 
which seemed to be notbiug but sulphur. There was 15*i} 
grammes. 

M. Amadce Berthollct inferred the presence of hydrogen in 
this liquor from very strong analogies. I demonstrated tins fact 
in an iucnute-stable manner hy isolating the hydrogen by means 
of a body which seiiccs upon the sulphur—iron or copper for in¬ 
stance—and the latter in preference, because it does not possess 
the property of combining with the carbon, which I hoped to iso¬ 
late at the same time, if the liquor contained any. The fol¬ 
lowing is the apparatus I used; 

I took 20* 13 grammes of very fine copper wire, and introduced 
it coiled up into a glass tube luted externally. This tube passed 
through a furnace. .To one of the extremities w.as fitted a small 
glass retort containing leu grammes of ethcreated liquor: to 

the 
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tlie other extremity was fitted a very smali lengthening tube 
communicating wnth a very small tubufated matrass, furnished 
with a tube for collecting the giises, the extremity of which was 
inserted into water. The whole apparatus had previously been 
most carefully dried; and the whole being perfectly luted, the 
retort was heated a little to drive oft' all the air contained in the 
retort and in the tube. The luted tube w'as then gradually heated: 
scarcely had it become red, when there W’as a consideral)lc explosion. 
The matrass and lengthening tube were driven a great distance, 
and broken to atoms. The tul )0 appearing to be untouched, there 
was substituted, after every thing was cooled, another Icngthehiivg 
tube, and another small matrass fitted with a tube to collect the 
gases. The whole being w'ell luted, the retort was heated 
longer than at first, on the idea tliat tlie explosion was owing 
to a small quantity of air which remained in the apparatus: the 
luted tube was made red hot, and the retort slightly heated. 
No gas w'as emitted. All the liquor having disappeared, the heat 
A\!i8 gradually slackened, and I sealed hermetically W'ith fat 
luting the extremity of the bent tube, after having dried it well 
with bibulous matter to prevent the admission of water. 

Next day the apparatus was taken to pieces: the tube was 
in part fused, but there was no fissure in it. When broken, 
theie was found among the broken glass the copper, which w'as 
very brittle, and covered with a black, brilliant, light matter 
having the appearance of charcoal. It weighed 22-15 gr.: ib 
had therefore augmented in weight 2'02 grammes: there was 
hi-sides a little matter disseminated and inemsted in the melted 
glass. There were found in the matrass two or three grammes 
of a pink liquor of an acid taste, and so volatile that a few drops 
only could be collected. There remained in the retort a small 
black, solid residue, adhering strongly to the side of the retort, 
and in so small a quantity that it was iiiqiossiblc to examine it. 

Since no gas was extricated during this operation, if the liiiuor 
subjected to the experiment contained h\drogeu, it must have 
been found in the new red-coloured liquor, which would account 
extremely well for its volatility, since the copper seems to have 
taken from it sulphur, and to have isolated from it a portion of 
charcoal. To ascertain this, I made the fbllo\ying experiment: 

The copper, w-hich had become brittle, and covered with a 
blackish charry matter, was bruised in an agate mortar: the 
pieces of copper which were still ductile were separated from it, 
and about one part of pure crystallized nitre was added to it: 
the whole being pulverized and mixed, it was projected from the’ 
burning charcoal, and far from the furnace, into a red-hot 
Hessian crucible very clean. The deflagration Was very prompt. 
Afterwards we treated with distilled water, filtered speedily, and 

precipitated 
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precipitated the liquor by lime water in a long and narrow 
bottle. There was an abundant and flaky precipitate; The 
bottle was corkeil and luted, and next day the water was de¬ 
canted. The precipitate was in a heap, and adhering to the 
bottom of the bottle: it was tilled with mercury, and turned up¬ 
side down in the trough; acetic acid was introduced, diluted with 
about an equal part of water. A brisk efFervesccncc took place. 
The gas disengaged was pas'-ed into a smaller bottle, and it was 
several times passed from one bottle to another through water, in 
ortler to wash it, and free it from the little acetic acid with which 
it might Iiavc been mixed. This gas w'as without any sensible 
smell: it extinguished combustion, reddened turnsole tincture, 
and precipitated lime w'ater. It was not very soluble in water, 
but nevertheless entirely absorbahle l>y it: it was carbonic acid. 
There was charcoal, therefore, in the ethercated liquor. We 
cannot suppose that this carbonic acid was owing to carbon 
foreign to the liquor: every precaution had been taken to re¬ 
move every cause of error. In short, we shall see other proofs 
<»f this in the course of this paper. The liquor from which the 
carbonic acid had been precipitated by the lime water was pre¬ 
cipitated by the water of barytes. The precipitate formed was 
Milphate of I)aryte.s. 

The blackish matter found in the tube after the operation 
was therefore sulphiiret of copper mixed with charcoal. At 
^Icast it is uc»t probable that these three bodies arc united: and 
if M'e may be permitted to refer it to the appearance, we might 
even affirm that the carbon was deposited on the surface of the 
snlphurct of copper, which seemed really to have been strewed 
with it, 

[To he continued.] 

LXXXIX. Experiments on the variable Action of the Electric 

Column, , 

I Loiii|on, June 13, 1814. 
HAVE the plea.sure to inclose you an account of some 
experiments on the action of the electric column, communicated 
to mof^y an electrician of great promise, whose scrupulou.s at¬ 
tention to the e.ssential.s of accurate experimental inquiry it has 
frequently aflbrded me plea.sure to observe. 

It will be seen that these experiiucnt^ render the conclusion 
drawn by Mr. Howldy, from the ingenious experiments related 
at page 241, vol. xlili. of your Magazine, rather exceptionable; 
and tliat they tend to confirm the opinion I have advanced in the 
“ Elements of Electricity,” page 4/8, that variations of tem- 
jjenilure have. the'i!:f)st evident influence of any known cause on 
the .iciion of the cL'ctric column. 


] have 
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I have commenced a series of experiments on the effects of 
heat applied to various Voltaic combinations, which may possibly 
present an answer to the question proposed in this paper by 
Mr. Ronalds : but, from the necessity of constructing new ap- 
parat\is for this purpose, it may be some time ere I am able to 
publish their results. I am, sirs, yours, &c. 

To Messrs, Nicholson and Tillock, G. J. Singer. 

Experiments on the variable Action of the Electric Column, 
By Francis Ronalds, Esq. Communicated by Mr.SiNGBii. 

.>Iuinmersin)th, 10, 1814. 

Vkrv soon after I had constructed a pendpliim apparatus si¬ 
milar in principle to tluit of M. De Luc described in vol. xxvii. 
page 161 of Niciiolson's Journal, and had observed the variety 
of its action, I suspended an liygrometer and a thermometer near 
it, by which 1 found that when the latter rose but one degree, 
a di^erence of four to live vibrations ui live minutes took place, 
whilst no such effect occurred if the former advanced two or 
three degrees towards dryness unaccompanied by a correspond¬ 
ing rise of the thermometer. It was therefore evident that heat 
is the principal cause of the variable action of the electric co¬ 
lumn. 

The -following experiments were made with a gold-leaf elec¬ 
trometer, in order that they might be repeated and varied by 
any one who may not be inclined to construct the pendulum ap¬ 
paratus of M. De Luc’s contrivance, or provide himself with one. 

The negative end of a column consisting of 1000 groups of 
zinc and gold paper, inclosed in a glass tube with interposed 
discs of paper as improved by Mr. Singer, was screwed upon one 
side of a brass tripod, an electrometer on another side, and an 
hygrometer and tlierxnometer on the third side. A glass dish 
was plated under the tripod, and the whole apparatus arranged 
upon the plate of an air pump. 

An observation was generally made every five minutes. In 
the 3d Experiment the mean of several observations is set down 
instead of each,^ for the sake of brevity. Tlie lirst columns give 
%he time; the 2d, the degree of the hygrometer •, the 3d, that 
of the thermometer; and the 4th gives the number of strikings 
per minute of the gold leaves. 

Experiment I. in open Air, Experiment 2. in the Receiver^ 
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Experiment 3. 
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8 35 to 

8 45 

35 66 

65-33 

8 66 

8 50 to 

9 5 

85 22 

66-25 

10-5 

9 10 to 

9425 

34 5 

67 25 

12 5 

9 SO to 

9 50 

33 25 

68-5 

13-5 

9 50 


32- 

70* 

17- 

9 ^5 to 

10 

31-5 

71* 

lea 


sides frequently. 


Experiment 4. Receiver rc- 
moved. 


Time. 

Hyerom. Tberm. 

Stiifc. 

Hour, Min 

’ S'' 

• 



0 20 

40*5 

52 

2-5 

25 

■ Idem Idem 

3-3 

30 

Id 

Id 

Idem 

35 

Td 

Id 

Id 

40 

Id 

Id 

Id 

45 

Id' 

Id 

Id 

Experiment 5. 

Sulphuric Acid 

placed in 

the Dish 

• 

Time. 

llygrom. Therm. ' 

Sirik. 

Hour. Min. 



bS 

37 

52 

2 

1 0 

31 

Id 

Id 

1 5 

29 

Id 

Id 

1 10 

25 

5Q5 

2-5 

1 J5 

21 

Id 

3 

1 20 

19 

Id 

2-5 

1 25 

18 


3 

1 30 

16 

Td 

Id 

2 15 

n 

53 

Id 

» 80 

10 

63-25 

3-5 

2 45 

9*5 

58-5 

3 

3 0 

9 

54 

3-5 

3 15 . 

. 8'5 

Id 

5 

3 30 

8 

Id 

4-5 

3 45 

Id^ 

64-25 

5 

4 0 

7-5 

Id 

Id 

4 15^ 

Id 

Id 

1^ 

4 80 

Id 

54-5 

W 

4 45 

7 

Id 

Id 

6 55 

e5 

54-25 

4 

1 

1 

Receiver 

and 

A 

jk.t _ 

_ _ j 


jiQH§Temovea. 
Tine. Ujntum, Tberm, 

Strik, 

Hour. Min. 




6 5 

25 

55 

6 

6 20 

36 

Id 

Id 

7 0 ’ 

37 

Id 

Id 


Experiment 7- Water placed 
in the Dishy and Receiver re^ 
placed. 


Time. 

llygrom* The-'in. 

Strik. 

Hour. Mill. 




7 15 

39 

55 

4-5 

7 20 

43 

1 5 

Id 

7 25 

48 

Id 

Id 

7 35 

63 

Id 

5 5 

' 7 40 

d(‘ 

Id 

Id 

7 43 

6< 

Id 

3 

7 50 • 

71 

Id 

>i( 

7 55 

74 

III 

2-5 

8 0 

7.5 

Id 

Id 

8 5 

76-5 

Id 

2 

8 10 

78 

55 

Id 

8 15 

79-5 

Id 

Id 

8 20 , 

80 5 

555 

3 

8 25 

81 

55-25 

2-5 

8 30 

82 

Id 

Id 

8 35 

82-5 

Id 

Id 

8 40 

83 

Id 


8 45 

83 5 

Id 

Id 

8 50 

84 

Id 

Id 

8 55 

84-5 

Id 

1-5 

9 0 

85 

Id 

Id 

9 5 

85 5 

Id 

Id 

9 10 y 

86 

Id 

Id 

9 td . 

86-5 

Id ^ 

1 

9 20’ 

Id 

0-5 

9 25, ^ 

«r-5 

Id 

9-3 


88 


‘t>28 


9 

8»5 

Id. 

Id^ 

^40 ^ 


Id., 

925 

945' . 

89-6 

Id 

0 

9 55 

90 

Id 

0 . 


90-5 

55-25 

1 iti. diV. 

lOjJ'W"' 

9t 

Id 

0 7 do. 

10 2d - 

'91-5 

Id 

0-6 do. 

to so 

93 , 

Id 

Id 

10 40 

92-5 

55 

Id 

10 50 

P.1 

Id 

Id 

11 55 

95 

53 

Id 


« 
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Experiment 1. Was destined to try wiiether «t ^ual d^rees 
«if heat and moisture in the open air an uniform aotion prevailed, 
and the result ^ows tlwt‘it,was very nearly so. 

Eipetiment 2. * ^hdwa tlhat^t^ same unhbrmity continued 
in the receiver, which was not airtight. 

Eiperiment 3. Shows that>*when the air of the receiver was 
gradually heated from 33 to 70, and by thi« means the h)^o- 
meter nfede to advance 9| degrees towards drynesi;, the electro* 
inetei increased its strikitigs progressively from 3*75 to 17 times 
per minutet 

Experiment 4* Proves that the column had 6ot und^igone 
1 a permanent change by Experiment 3. 

Experiment 5, Shows that when the air of the receiver was 
dried by means of sulphuric acid from S7 to giving (ot the 
wliole diminution of moisture 30^ degrees, tto Increas^ inten* 
eity took place. 

'Experiment 6. Proves that the column had*Dot been per* 
manently aflTccted by the last Experiment. 

Experiment 7. Shows that when the the air was moistened 
5G degrees, the intensity was diminished from 4^ strikings p^ 
minute to a diveigence of inch. 

It would be unnecessary and tedious to d^tiul some other 
Expel iments which were made with a different view, but w][|ich 
conspired with the above to indicate that heat is the principal 
cause of the ph 2 enomenoD, and that a moist atmosphere pio* 
duces exactly the same effect on the glass tube of t^ column 
that It does on the insulators in all other electrical experiments. 

' It now therefore seems a matter Of some interest to resolve 
several queries relative to the mode in which heat acts: for in* 
sUuicc, Does it promote the electromotive powers of the metals ? 
Does it produce the effect by giving motion to the combined mois* 
ture of the interposed disks of paper ? or by rendering tho^ diskf 
more or less conducting ? is there any analog between theeolmpll 
and tlie tourmalin ? The justly cclebnued inventmr Of this modifr- 
cation of the VoltdSb pile, having first observed that degrees 
of heat and moisture were not accompanied at different times 
with ac 9 y'e 8 ponding intensity of action, conceive4lbat this dif* 
ference was occasimie^ by changes in the elecDiOild State ef the 
ambient air, for tidiicfr reason he gave it elm name jlr Aerial 
ElectAiscope, tmd | evid||ice aS oaf*present sipeiienee 

prmnderates in fovemnVewe conjecture. . ' ' 

Beooaria, Kend, have show that the ftate of' 

moisture of tlm higher the aeirtospliere is intimately 

connected with that oQf^s^ctricity: a heij|^h|y^ inx ipt 
eight feet idioye the earth is even ' 

dent for collecting powmrn electric signs in lltttation« 

Vel. 43. No, 194. Jhae 13^4. 0 4 I ka?# 
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I have by means of a long ^'irc insulated on Mr. Singn’s plan, 
when a copious dew was falling, collected pungent sparks when 
the height of the wire did not exceed five feet above the surface 
of the earth in any part of it. Hence it is concluded, that we- 
cannot measure the electricity of the higher strata of the atmo¬ 
sphere until that of the lower, which may be excited by the e\a- 
poration or condensation of moisture, or by position, has been 
first measured. Now, if this elcetricitv of the lower strata could 
be proved to exist in a very small degree in closer situations, 
there would be no reason why it should not iniiueucc the column. 

Mr. Head has in my opinion done much towards this, by the 
aid of the doubler. 

The si/iis which the doubler j)rodneed were certainly strongly 
analogous to those of his rt»fl, and there are several other ex¬ 
periments which appear to me to prove that what is called the 
Adhesive Electricity of such-like instinments is occasionally no ^ 
other than that of the ambient air, which their peculiar structure " 
IS calculated to collect and rlisplay. 

P. S.—-S^cc writing the above, 1 have shoum the tables to 
^Ir. Singer, and was glad to find that he not only coincided in 
the conclusions drawn from them, but also in the idea that the 
electric state of the ambient air may be siiffieiently powerful to 
influence the column; but 1 wished to a<>certaiii the effect of heat 
upon a column not inclosed in a tube, as it might be objected, 
that the air immediately in contact with the pile I used, and the 
inner surface, was not dried by the acid, although the hjgrome- 
tric equilibrium might have been varied by beat. 1 therefore 
borrowed from Mr. Singer a pile consisting of 800 gi-oups ot 
'/ine, silver, and paper supported between three pillars of glass 
covered with sealing-wax, and placed it in a very large receiver, 
together with an hygrometer, thermometer, and electrometer: 
the receiver was now placed over mercury. 

The divergence of the gold-leaves was estimated as nearly as 
I could guess by the eye, and the following results were obtained: 

Tiinp. Iljgrom. Hicriti. Llrctrom. • 

Jiuie 2d. 11 40 A.M. 45 56 J divergence 1*5 inch 

3 0 -— 42 /01 struck 3 times per mlimte 

10 0 — 45 04 1*2— per minute 

June 3J. 1 0 P.M. 44 58 divergence 1*5 inch 

Receiver taken off.. 

3 30 — 46i 53 idem 

3 37 receiver replaced and acid inttoduced 

4 37 — 32| 59| idem' 

6 0 — 29i 59i idem 

0 so acid removed and potash substituted 
* ^ 0 — 36 59 idem 


June 
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Tim^r Aygrook Therm* IBleetron. 


June 4thk 

9 30 A.M* 

32 56 

divei^nee 1*25 isdi 

June 5th. 

3 30 P.M. 

30 53 


M 


8 — 

291 54 

idem 



10 — 

‘24 80 

divergence 1*5 


Potasli removed. 


June 6th* 

11 0 A.M. 

35 53 

idem • 

1 

June 7th« 

0 0 — 

a moistened card placed in receiver. 

June 8th. 

11 30 A.M? 

40 50 

divergence 1*25 inch 


2 0 — 

40 61 


1*5 


3 30 — 

371 77 

struck 

1 :pef minute 


3 45 

S7i 80 


3 


4 45 — 

39 76 


2*5 


5 45 — 

40 71 


1*5 


June 9thv ' 
June lOthi 


9 

6 

6 


0 
40 

6 50 

7 25 

8 0 


another moistened card placed in receiver. 


P.M. 


divergence 1^25 inch 

1*5 

atruck 2 per minute 
S 

4*& 


42 60 
40 69 
39| 73 
39 77 
39J 80 

There arc several circumstances deserving observation in these 
experiments, but one in particular; viz. that on the 5th of June, 
when the air had been dried by a long continued action of the 
alkali, the power of the column was not increased by a rise of 
tem])erature in its usual degree* Possibly the disks of paper 
had been also deprived of a part of ^e moisture which appears 
necessary to the action of the column* 


XC. Description of an ejfficacious Temporary Sudder* 
By Capiain. John Peai;, of Bloomsbury Square** 

Sir,-— J beg to submit, through you, for the consideration of 
the Society for the Encouragement of Arts, Manufactures, and 
Commerce, a sketch of a temporary rudder, invented and used 
by me on board of the ship Cornwall under my command, on 
my voyage from this country to Jamaica, in January 1811^ 
which ship was engaged by the Transport £^)ard for the con¬ 
veyance of 14 officers, 200 privates, 7 women, and 4 jidiildrei]^ 
to Barbadoes* 

In lat, 44° O' long* f9^ 30^ on my passage out, I encountered 
a very severe gale of wind lyith a heavy sea, which emried away 
my rudder, and the rudder braces on the stem-post: 1 was. 

From Jratmetions (f the Sockty for the BneoarOgmid^ for 

?813.—The gedd niedu of die Society vnie voted ui Qeyt rSat for tWt 
useful iareiniea, 

P d 2 thereferi^ 



420 Description of an efficamuS Temporary Rudder* 

therefore, under the necessity of fixing a temporary one from 
the best materials 1 had then on board. On reference to a plan 
of Pakenham’s temporary rudder, I found it impracticable to fix 
a nidder constructed on his plan, on account of the heavy sea 
to which we were exposed. It was therefore absolutely neces¬ 
sary, for the ,prc*servation of the lives intrusted to my care, that 
I should set about the construction of a rudder, which could be 
brought to act in a heavy sea, or under any circumstances what¬ 
ever. This, I am hapjty to say, 1 accomplished, after a pro¬ 
gressive improvement of jUfteen days, and found this macliiiie, 
when substantially fixed, to act in every point with the same 
effect as the regular rwlder. One of the great advantages of the 
rudder invented by me is, that it can be shipped and unshipped 
at pleasure with the greatest facility, and under any circum¬ 
stances. 

At my request, a suiv'cy was held upon this rudder by the 
principal officers of His Majesty’s yard, and all the old masters 
of the ships lying at Barbadocs; who were unanimous in their 
opinion that the same was a better rudder than could be pro¬ 
cured at that island; and recommended my proceeding with 
tlie ship in that state to Jamaica, which I had no hesitation in 
doing. 

I have had the honour to submit a sketch of this temporary 
rudder to the 1 lonoiirable the Elder Brethren of the Trinity I louse, 
who were pleased to speak in high terms of the invention, and 
have subscribed for twenty copies of the above-mentioned en¬ 
graving for their use. 

I am, sir. 

Your most obedient humble servant, 

No. 11, Blaomsburv-squarc, John Peat. 

Oct. 24, 1812. 

Tb C. Taylory M,D,Sec, 


, Sir,—Being requested by Captain Pca^ to confirm and state 
* the particulars of what I know respecting his invention of a 
temporary rudd^, that he had padc ofi board the ship Corn¬ 
wall, then comirtanded by him, Dmen on a voyage from EnglantL 
to Jam^ca: 

I lament that I am not in Eondon, where I have some papers 
wherebv I could give dates of particular occurrences, whi^ I 
stated in the ,Barbadoes newspapers on our arrival there. 
However! I recollect that it was on the night of the 3d of Ja¬ 
nuary I pI J the ship parted with her rudder, when it blew 
a peri^'h^ieailie, and which continued, without any abate¬ 
ment, the^sw^edii^ dAV and mgbt. When the storm subsided. 

Captain 


o 



Description an ejfficacwus Tempofte^ 4^1 

Captain Peat devised a plan of making a with a spare 

fore-top-sail yard fixed over the stem, and hy'ftieana of blocks 
reefed on each side, it served as a kind df paddfe. The first 
trial was not a successful one, for wanfrof a sufficient weight to 
keep the paddle under water; but which was soon remedied, 
for I think that it was on the 10th of January the ship an¬ 
swered the helm, and we proceeded on our voyaga| every day 
discovering some new improvements; inasmuch that on or about 
the 16th he fixed his helm to the wheel, and we proceeded the 
rest of the voyage without any interruption,, unless it was by 
negligence of the man who steered. 

Bo confident was I of the safety and utility of this new iiiven- 
tion, that on inv arrival at Barbadoes I proceeded in her to 
Jamaica, when f might have gone id other conveyances, a di¬ 
stance of 1000 miles. 

At Barbadoes, the master-attendant of the king's yard pro¬ 
ceeded to sea in the Cornwall, by directions of Admiral Laforey, 
for the purpose of forming an opinion of the new' rudder. On 
his return to Carli.sle Bay, he declared that he would have no 
hesitation to sail to the Pacific Ocean with the rudder. He took 
a draw'iilg of it, which the Admiral w’as to send to the Admiralty 
Board. *; 

This new discovery I cannot too much praise, b« being the 
means <»f once preserving my life; and the fatigue and labour 
which Captain Peat endured in accomplishing this macliine, 
had nearly cost him his, by a severe fit of illness brought on by 
anxiety and exertions. If' Captain Peat can derive any benefit 
from the British Government for his di.scovery, and of which I 
have bore testimony, I will add to his merits, by stating^ his hu¬ 
manity in affording comforts to 220 recruits whom ho had on 
board, together with their wives, w'ho were in the most deplo¬ 
rable situation occasioned by the stoAn, when the ship was un¬ 
manageable, and it being ncceSssary to throw their beds over¬ 
board : many were sick, and received nourishment from Capbuu 
Peat's liberality. 

1 have the honour to be, sir, 

Your obedient humble e^fvau^ 

Pinsinjjham, Nov. 10. JoHN KtCIURDS, 

To C, Taylor ^ M,D, Sec. 

Sir,—It haidng been represented to us by Captain John Pbgt, 
late commander of the ship Cornwall of London, in ouf e^pfoy^ 
then engaged in the Jamaica trade, that he hi^ §pbnaitttd, for 
the consideration of the Society for the Encouilip^^fe Arts, 
Manufactures, &c. See. drc. an en^ving and i tem¬ 
porary rudder, mvented and used by him on his firom 

P d 3 tldi 
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this country to Barbadoes in January 1811, to which place be 
was conveying 235 of His Majesty’s troops: 

We consider that it would be doing Captain Peat a great deal 
of injustice, were we not to give him every credit due for so valu¬ 
able and simple an invention, the efficacy of which has been 
proved by the distance run in so short a time, and the docu¬ 
ments we have in our possession, with the information received 
from many experienced nautical men of great respectability, who 
were aboard at the time, and had an opportunity of witnessing 
the great ease with which the vessel was steered on the different 
points of sailing under all sail, and from the high terms with 
'which it has been spoken of in this country by nautical men of 
the greatest experience and respectability, it cannot fail of being 
pf great utility to the public; and we consider that great praise 
IS due to Captain Peat for his perseverance and daily improve¬ 
ment in substantially fitting the machine, from the idea which 
first suggested the construction of it. 

We have the honour to inclose a letter received from Mr. Lock- 
wood, of His Majesty’s Naval Yard, Barbadoes, accompauied 
with a sketch from that gentleman on the subject. 

‘ We have the honour to be, sir. 

Your »)bedient humble servants, ^ 

Thomson, Ospoukne, and Co. 

Billiter*squarc, Nov. 12, 181?. 

To C, Taylory M,D, Sec, 

Gentlemen, —I have the honour to forward a sketch of the 
temporary rudder, by which Captain Peat governed the Cornwall 
to this island. 

The apparent ease with which the ship reached this anchor¬ 
age, the direct course she yiudc uiuler a press of sail, even stud¬ 
ding-sails, and the account of its action, led inc to investigate 
the circumstance minutely, and enable me to speak very confi¬ 
dently of its properties; and, in order tliat you may have yet 
more information than 1 have time to write, I inclose the sketch 
with a Barbadoes paper. It was my first intention to send the 
plan to Mr. Robert Blacbford, dbartscllcr, Minories, for imme¬ 
diate impression, and to propose giving him a right or title to 
the plan, by sending me 200 copies. Captain Peat suggested 
the-idea of my sending it to you, 

I therefore, gentlemen, beg your acceptance of my humble 
labour; my sole wish was to render it public for the good of 
society, as in my opinion it not only supersedes Pakenham’s 
rudder, which stands in such high reptRe, but every attempt of 
that nature' hitherto made> aiS rcHeailji the highest credit on 

. , Captain 
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Captain Peat for his progressive improvement upon the rude 
.idea that first presented itseM'. 

1 have the hdnour to be, gentlemen, 

Your very obedient humble seruant, 

A. T. Lockwood, 

Naval Yard, Barhadocs, Late Master R. N. 

Feb. IS, 1811. Master-AttendantefBarbadoes Naval Yard^ 

To Messrs. Thomson and Co, 

s 

Opinions of Officers in His Majesty's Royal Navy, respecting 
Captain PEirr’s Temporary Rudder. 

Captain Losack, of H. M. R. N., tliinks that the simplicity of 
Captain Peat’s temporary rudder is its great qualification, and 
never saw any thing so good under every circumstance; that it 
can be .shipped in cases where Captain Pakenham’s cannot; that 
few merchant-sliips liave spare caps; tliat every merchant-ship 
has the materials to form Captain Peat’s rudder; that Captain 
Peat’s method is much superior to that which was adopted by 
Mr. Nicholson, described in his “ Treatise on Practical Sea¬ 
manship,” and as used by liim for the Grafton and Elizabeth. 

It appears to Captain Losack, that with Captain Peat’s rudder 
a ship will tack, but not with the rudder described by Mr. Ni- 
cholscm ; which is a matter of great couseqience. 

Captain Hanwei.l, of H. M. R. N., is of opinion, that Captain 
Peat’s invention can he executed by any merchant-ship, and 
readily shipped in any weather; that Captain Pakenham’s nid- 
der cannot be so shipped; that he has no doubt of a ship ta^k- , 
ing with Captain Peat’s temporary rudder.. He adds, that he 
agrees generally with Captain Lo.sack in the observations made 
by him. «— 

Captain Jackson, of II. M. R. N., thinks Captain Peat’s tem¬ 
porary rudder has much superiority over every other invention 
R)r the purpose that he is acquainted with; that it possesses 
great simplicity, and that ships of all descriptions have the means 
of constructing it. 

That in cases of heavy sea and bad weather, he is of opinion 
that it may be more easily applied than Captain Pakenhaip’g 
rudder, but he thinks Captain Pakenham’s rudder superior when 
once applied. 

That Captain Peat’s rudder appears to him more generally 
applicable to merchant-ves.sels and small ships of war than to 
ships of the line; that he cannot judge with precisitofi of its 
power, from not having seen it in practice, but he believes it ean 
tack iu aU eommon ca^. 

" e ■ • ^ 
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Reference to the Engraving of Captain Peat’s Temporary 
Rudder, which can be qmckly fitted out by a Shipps Cwn- 
pany when at Sea, and from such Materials as they always 
have on hoard* See Plate VL iig. 1, 2, and 3. 

Plate VI. fig. 3.. shows all the part' of this contrivance de¬ 
tached, and ready for launching over the ship’s stem j fig. 1. 
shows an elevation of it in action; and fig. 2. a plan answering 
thereto. The invention consists of a top-mast, placed out of 
the ship’s stern, having planks fixed at the end of it, which go 
edgeways through the water; the mast is attached to the stem 
by a kind of joint or socket, on which, by proper guys, it can be 
inclined in an angle, with the keel either larboard or starboard; 
and will steer the ship as effectually as a proper rudder. 

' 1^0 fit out a ship on this plan, the following materials must bo 
collected and prepared as soon as the rudder is gone, or ex¬ 
pected to be lost. 

1st. A spare top-mast AR, fig. 2. and two top blocks hh, 
which must be securely lashed on at each end of it. 

2d. A top-sail-yurd CD, which must have cleats, nailed se¬ 
curely upon it, forming a shoulder at the end C, which is to bo 
kept on board; and at the oppasite end must be framed a 
case eee, formed of pieces of oak plank, nailed firm to the yard, 
on each side, the left nr foremast part being chamfered oft and 
leaded: so that by presenting a narrow edge it may make the 
less resistance iti passing through the water. 

As the taff-iail will not, in general, be found sufficiently strong 
to resist the force of the machine ; a Irame k/mn, must he com¬ 
posed of suostantial pieces of oak, and erected behind it, upon 
the fleck ; it consists of two uprights mm, set up from a sill w, 
which is spiked down upon the deck: and, they support a 
rail p, V hich is firmly lashed to the taff-rail: and the whole is 
strengthened by thiee shores kk, stepped ftom the deck to the 
uprights mmz between these is supported a piece of oak 
inches thieh, with a hole through it, of a proper size to re¬ 
ceive the end f, of the yard: the hole is leathered inside, in 
which the end f of the yard acts with perfect ease, and can swivtd 
about in all directions; the tapered end f 6l the yard is leathered 
alKp, that the whole may act easily. 

While these parts are preparing by one pmrt of the erew, some 
should get the top-mast A athwart-ship, over her quarter, and 
make it fast by pre^r lashings; the others shouM be ready 
with the several tackles which rig it out, to give motion to the 
rudder when in the water. They are as fidlowa: two principal 
guys, aa, made of rope which is 5 inches girt, and should be 
very good materiak j they are to be made fast to the boards 



T^scriptim of an effiaidoui'S^^porory 4t2S^» 

at ee , ahd earriefl through the top hloeks 9 ^ kfi; the «t)d hn* 
the block r, of a iiff tackle purchase, turned in the other blpcdt 
being lathed to one of the stanchions on the chip’s qu^ter, and 
the fall carried through the leading blocks s . to the fitOering<> 
wheel situated upon the ship’^ deck. 

A toppingolift, bOy suspends the weight of tfie rudder from tlm 
spanker-boom G: it is a gun tackle purchase, and is - of great 
use in getting the machine out of the water, tuid also to assist 
in getting it in ; the fall of the purchase is carried along the 
boom to a cleat spiked to it. 

c is another topping-lift from the rudder J;q the niizen-mast 
head; it likewise assists to get in the machine, as well as for a 
substitute, should either of the guys break; it should be inch 
rope, ' ‘ 

Two dhort lulf tackles dd, fixed to the taff-rail and Cross 
piece p: they are for the purpose of holding the end of the mast 
firm in the socket, and materially aid in placing and displacing it. 

A jack-stay, 7 . This is a rope stretched tight from the planks 
at eCf to the other end of the mpt; on this a weight, /, is sus¬ 
pended. Tlie machine is ballasted sufficiently for common^ 
occasions when tlie ship is going less than eight knots; but this 
additional weight, consisting of shot sewed tm in canvass, is to 
assist id keeping the whole of the machine in the water, when 
going more than eight knots; and when going less, to be hauled 
np by the line v. 

The mode of operation in this machine will appear evident 
from the above description: the steering wheel F, being turned* 
either way, acts to bring in the fall of one of the guys a, and 
give out the Qther, prtjducing an inclination of the rudder, as in 
iig. 2, so as to put the ship about as expeditiously as a common 
rudder; and upon the same principle, viz. that of making a re¬ 
sistance to the ship’s motion, on either side of her keel, at plea¬ 
sure; Tlie ship Cornwall, in which the contrivance was first 
tried, had her^wheel fitted close to the rudder-head, and she < 
steered with a short tiller abaft the rudder. lu sliips fitted in • 
the common manner, the tackles wr>uld lead tp their wheels in - 
a similar way; the only alteration from the figure being, thafc* 
the wheel is placed much further forward on the deck, aQik 
the leading blocd&s ss, are of coulse placed opposite to it. 

Certificate <md fwrther Observations from Mr. A. Lockwood, 

Master.-* Attendant of H, M, Naval Arsenal, Barbadoes. 

The Cornwall lost her rudder on the morning of the 4th of 
January, atid got th^ machine over on thC 7th auioon; arrh*i»l 
at Barbadoes on the llth of February, and at PoftTloyklon the 
23d* During the passage from Barbadoes to Jamaica, this ma¬ 
chine 
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chine acted with great effect, the ahip carrying royals and all 
fttudding'saiis night and day, and for several hours together going 
10 and ifii knots; during which time slie required less wheel 
than with the common rudder, and at no time did the temporary 
rudder require to make an angle of more than 10 degrees, either 
in the act of wearing or tacking. 

This simple and truly ingenious method of governing a vessel 
in distress, I recommend earnestly to the noti(;e of all persons 
subject to casualties, that may require an expedient of this kind; 
and although temporary rudders are no new subject, yet t’le one 
here delineated is uiujuestionably the best e%^er held to public 
view. Little more need be said in its praise, than the concur¬ 
rent opinions of seven professional men (whom 1 know to possess 
clear judgement) that the rudder w'as superior to any that could 
be made at this island, and they had no hesitation in recom¬ 
mending Captain John Peat to proceed on his voyage to Jamaica, 
without any alteration in it whatever; and I can venture to as¬ 
sert, without hesitation, that the machine in (juestion not only 
supersedes Pakenliam’s rudder, which stands in such high rejnite, 
but every attempt of that nature hitherto made, and reflects the 
liiglicst credit on Captain Peat for his progressive imprm'cment 
upon the rude idea which first preseuted itself. 

I’hc circumstances favourable to the machine are, first, its 
being composed of sncli niatcriuls as vessels of any description 
are possessed of; secondly, the sim|)licity of its composition 
superseding the absolute necessity of a carpenter ; thirdly, that 
it may be constructed and put in action, even in a gale of wind, 
in two, or at rno-it three hours. Its ])roperties are, 1st, that 
it can be shipped at pleasure without delay, and with very little 
trouble; 2d, that it cannot, by any vshoek nr violence, lie ren¬ 
dered unfit or useless; (Id, that the guy tackle fall, being brought 
to the wheel, requires only the same force to steer as the com¬ 
mon rudder; that the ship is under complete command, as will 
appear by the ship’s log-book, in all the following eases : 

Gale of wind, heavy sea, wind quarterly.” 

Light winds, heavy swell.” 

** Fresh wind, spanker, main-sail and all sail, on a wind, off 
the wind.” 

“ Staying and wearing.” a 

The sole object of this, my humble labour, being to promote, 
in however smalt a degree, the good of the nautical world; 1 
cannot in justice drop the subject without suggesting what, in 
iny opinion, would be, with little additional trouble, a very great 
improvement. Tlie body of dead water occasioned by the flat 
open part ar, of the planks at the end of the yard, tends to im¬ 
pede the ship’s progress, and to force the case upwards, which 

j, , consequently 
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consequently strains the guys when going very quick. The 
clotted lines at .r, fig. 3, 1 propose to be a piece of plank to be 
continued on the end of the topsail-yard, so formed or filled up 
as to carry the body of water complained of. 

(Signed^i Anthony Lockwood. 

XCi. Report of the Progress of the Sdencei in France in 1813, 
By J. C. Delamktherie’**^. 

ANIMAL PHVSIOLOGY. 

On the iiifluenee which the temperature of the air exercises in 
the chemical phcenomtiia (f respiratiim, 

Respiration has been latterly regarded as a kind of com¬ 
bustion, viz. that of the carbon and hydrogen contained in the 
venous blood. The oxygen absorbed by this combustion forms 
carbonic acid and water. 

It has been endeavoured to ascertain the quantity of atmo¬ 
spheric air which a man of Ji middling stature inspires at each 
inspiration, and expires at each expiration. It has been sup¬ 
posed -that it was from 20 to 30 and even 40 cubic inches ; but 
1 have shown that this siijiposition is not correct. A man of a 
middling stature inspires only a few inches of atmospheric air, 
JMow the atmospheric air contains only about one fifth oxygen, 
or 0*21. 

In the act of respiration a very small portion of this oxide 
inspired is combined \vith carbon, and forms carbonic acid. 

Aiiptlier portion of this oxygen is combined with a portion of 
inilanimablc gas, and there is a production or di'icugagcineut of 
svater. But the greater part of this light portion* of oxygen is 
not combined, and it is' found in the.air expired mixed with car¬ 
bonic acid. 

But Delaroche, like myself^ has discovered that there is a pro- 
duction of azote. 

He m^e ^ great number of experiments in order to deter¬ 
mine the influence which the temperature of the air exercises in 
ihe chemical phaenomeiion of respiration. He placed at different 
temperatures animals in marnmelres or glass vessels with large 
apertures, hermeticaliy closed by copper plates and screws. If 
we compare, he says, the results of the experiments made on 
one and the same animal placed in the same circumstances and 
at different temfteratures, we shall see that almbst in all the 
experiments upon the cold-blooded animals, the quantity 
oxygen absorbed was a little greater when the temperature was 
low than when it was high. < 

* Abridged from the Journal de Phytiquef^ do Chimie, et d^JJisioire Ka- 
turdle. for Jan, 1814. 

c ^ The 
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The difference between the quantities of carbonic acid formed 
at different temperatures is stilly less considerable. 

fn all c^es there is less carbonic acid produced than oxy^n 
absorbed. 1 conciuded, he says, with M. Berthollet, that there 
was a product io7i of azote. ^ 

In an experiment n^ade upon a hare, the manometre con¬ 
tained 07900 azote, 0 2100 oxygen. 

After the experiment, the azote was 07991, the oxygen 
0*1516, and the carbonic acid 0*0416. 

There was therefore a production of 0*0091 of azote, and 
0*054 of oxygen absorbed. I had remarked the same phaeno- 
mena, and I have obser^ ed in my Essay upon pure Air, that in 
the air expired there was always a production of a portion of 
impure air, the azote of the new nomenclature. 

Spallanzani has proved that a contrary effect takes place in 
the cold-blooded animals. My experiments, says M. Deiaroche, 
prove also that lieat augments in a most remarkable manner the 
activity of respiration in these animals. The quantity of oxy¬ 
gen absorbed by frogs exposed to a heat of 27® has been in one 
experiment double, and in the other quadi uple, to what it wa» 
when the external temperature did not exqeed six or seven de¬ 
grees. 


ANIMAL I1J?AT. 

Respiration being rega’ded ns a kind of combustion, it has 
beeit considered as the principal cause of the heat of animals; 
but I have shown that too much stress has been laid on this 
cause. 

1. n. We find that a man of middling stature only takes in 
■at every inspiration a few cubic inches of atmospheric air. Nmv 
atmospheric air contains but little more than one-fifth of oxy¬ 
gen, or 0*21. 

b. There is but a small (piantity of this oxygen combined in 
respiration, certainly less than a cubic inch. 

2. a. A man who sleeps tranquilly takes cold, idthough be 
breathes quite at his case. 

b. If he takes exercise, he a^uires heat, and even perspires. 

c. An animal exposed to a severe cold may perish if it does 
not take exercise. If, on the contrary, it moves or carries bur¬ 
dens, it preserves its life. 

d. Consequently the muscular motion has the greatest in¬ 
fluence on animal heat. 

8. Oxygen gas contains very little heat'; therefore the small 
portion which is combined in the act of respiration has produced 
little heat. 

*V hasiif concluded from these facts, that animal heat pro¬ 
ceeded 
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cceded .but in a very trifling degree from the caloiic e3ctri<^ 
fated from the oxygen inspired. 

4. If animal heat proceeded from respiration, or from the 
cmmbnstion of the carbon in the act of respiration, the lung* 
ought to possess a greater degree of heat than the other parts 
of the system, as Brodie has asserted, which is not the fact. 
11c thinks that animal heat is in a great measure under the in¬ 
fluence of the nervous system and of the brain. 

In the muscular movements the nervous system is in a state 
of activity more or less considerable; this is the reason that 
heat is produced in the animal body. 

5. The fermentation of tlie .various animal liquors contri¬ 
butes mueh to the heat of animals, for we know that every fer¬ 
mentable substance contracts heat. Now all the animal liquors 
arc in a perpetual state of fermentation. 

6. There are continual combinations in the animal oeconomy 
which give new products, such as the phosphoric, uric, sebie^ 
acids, glutine, fibrine, &c. &c. Now all these combinations arc 
uniformly accompanied with an extrication of caloric. 

- 7. The galvanic action is powerfully exerted among the va¬ 
rious heterogeneous particles of the bodies of animals which fer¬ 
ment. This galvanism is very intense in the electric eel, 
and contributes powcrhilly to animal heat. 

BOTANY. 

Picot la PejTOuse has given a complete histor}' of the pl^ntt 
of the Pyrenees. Cassini h;us published an elegant work on the 
Synauther®, or Syngencsiae of Linnaus, the Composita of Tour- 
iiefort. 

Palisot de Beauvois, having ascertained that the methods for 
tlie study of the Ciraminea were imperfect, has proposed a new 
one, which he calls ^gro.itographia, Desvaux Inis published 
some additional observations on the Lycopodiaccae, of ewhich 
Jussieu and Mirbel have furnished us with an extract. 

Bonpland has published the second number of the rare plants 
of Navarre and Malmaison. 

Redoute continues his work on the Liliace®. Mirbel has 
published the description of various new fruits, and also a Hi- 
atoiy of Botany from its infancy imong the Greeks to the pre¬ 
sent time. ^ 

Deeandollc has given an elementary treatise on botany, or an 
explanation of the principles of natural classiflcatidn, and of the. 
Krt of describing and studying vegetables, Tristan hae pub¬ 
lished a fine work on the budding of pUmts. ^ 

VEGETABLE PHYSIOLOGY, V , * 

- Under this bead Arf. Delamctherie, after stating it Mif his 

opinion 
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opinion that the anal<^ between the organization of plant* an4 
animals becomes daily more evident, gives a sketch the me-^ 
inoir of M. Link on the structure of vegetables, which has been 
already giv^i at length in the Philosophical Magazine^ 

M1N£RAJEX)GY. 

Cordierhds made some researches reKpeetIng the stone called 
by some mineralogists water sapphire, au€l by some otliers blue 
quartz. It is brought from India, and particularly from (/eyion. 
ks gravity is 2*580, which removes it from the sapphire. Its 
colour is blue at first sight •, but when we view it in a plane 
perpendicular to the direction, which had shown the blue, it* 
colour is of a clear brown inclining to^gray. This double colour 
made M. Cordicr suppose that this stone was a variety of the 
diichroitc. 

Of the Ligurite, —This stone has been discovered by Viviani 
in the mountains of Liguria near Genoa. I'his substance, which 
I have not seen, appears to several naturalists to be a variety 
of Tittanite. 

Of thesChlorite in secondary strata. —It was once supposed 
that chlorite existed only in primitive strata, but it has since 
been found in secondary also. It is met with in the vicinity of 
Paris. Risso has also obser\'ed it in the environs of INice. Near 
tlie castle of Nice, he says, there arc regular beds of chloriious 
marl with beleinnites. These facts show that minerals, which 
have been tliought peculiar to primitive strata, may be traiis-> 
ported into secondary. Lambotin has found fluor also in the 
etivirons of Paris j hut it is crystallized with calcareous spar, 
which proves ,that it ha.s been brought there and deposited. 

Of the Lherzoliie. —I have given this name to a stone from 
Lhers in the Pyrenees, where Le Lievre found it: it appears to 
be a variety of sinaragdite. 

Charpentier juitior saw large beds of it in the same place. 
He regards it as a variety of augite, but aligite has not as yet 
been found en masse, Vogel analysed it, and found as follows: 

Silex...45 

Aliunine 1 

Lime .. 19*50 

l^agnesia... 16 

Oxide of iron.12 

Oxide of chrome.. 0*50 

Oxide of manganese a slight trace. 

Loss. 6 

This analysis approaches very closely to that of the green 
..smaragdite, made by Vauquelin. 

‘ % Pkotite,^Wa s6metimes find in the heart of the masses of 

Iberzolice, 
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fiierzoUte, a bladkish substance whicb seems to have^some em^ 
xiection with Gadoliuite. Charpentier gave it the name of Pi- 
cotite, from the naziie ot Picot de la Peyroiise. 

Mines of Tm discovered in France —Tin mines have been 
discovered near Limoges, and others at Pirac near Nantes. 

Of Rocks .—The year 1813 hiis supplied us with various 
works upon cocks; but they have not all met with the approba¬ 
tion of mineralogists, and they continue to adopt the nomen¬ 
clature of rocks given by the Germans, imperfect-as it ii. 

Pinkerton has published a work of considerable extent upon 
rocks. 

Other mineralogists have also proposed a new nomenclature 
for rocks : but it may be fairly thought that they wished them 
to have been unaninrously rejected, for they are removed from all 
the philosophical principles tf language. They gave, for exam¬ 
ple, the name of mimosa to a rock composed of feldspar and au- 
gite. Now there is no naturalist, or even amateur, who does not 
kuow that a celebrated plant, viz. the sensitive plant, is called 
mimosa ; when \vc read the word mimosa, who can tell whether 
a stone or a plant is alluded to ? # 

It would be useless to detail the other defects of works so 
unanimously disapproved. 

Crystallography .—After noticing Dr. Wollaston’s labours on 
the molecules of crystals, M. Delainetherie proceeds Werner 
told me during his last visit to Paris, that he thought the ^gure 
of the primitive molecules of matter was spherical. ‘ ■* 

Pi'cschtai adopted the same opinion. Bodies, he says, do not 
crystallize but when they' arc in a liquid state. Now every fact 
seems to prove that the molecules of liquids are spherical. 
Descartes had published the same opinion. He said that the 
molecules of his two first clemoiits, hre and the luminous fluids 
were spherical. 

choLOGY. 

This branch of science has been this year the subject of tlm la* 
hours of a great number of scientific men. Geology is equally 
advanced with the other branches of natural philosophy. It has 
problems, it is true, which hdve not been as yet resolved, but 
there are problems in all the other natural 8cies(|gs. 

Of primitive Earths .—The primitive earths form the major 
part of our globe. The geologist cannot therefore study too 
minutely those with which we aie acquainted, such as granitecj^ 
porphyries, gneiss, schists, ainygdaloids, the metals, the anthra** 
cites, See. » . 

Charpentier jun. has given some interesting detmls respecting 
the Pyrenees. Hoff aud Jacobi have visited as intelligent mi^ 

fieralogists. 
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tteralogistt, the ThuringewaW^ and Braun Neergard lias girri? 
11 $ an aecoimt of their journey. In similar researches we 
ought chiefly to mark out the chains of primitive earths u^hieU 
traverse the surface of the globe. 1 have distinguished for in¬ 
stance five great musses of primitive eartlw in France ; 

1. A portion of the AJps« 

2. ^riie Gevenncs* 


3. A portion of the Pj-rencc's. 

4. The mountains of Bietagne# 

fi. The Vosges* 

Secondary Earths ,—'On this subjc^ct RissO has given a de- 
kcription of the culeareous earths in the vidnity of Nice. All 
these secondary earths contain quantities more or less'consi¬ 
derable, of fossils, i. e. traces of animals and vegetables. 

The knowledge of fossils may afford some notions as to the 
formation of the strata of the globe in latter times: this branch 
of geolog)', therefore, is making rapid progress, as we are better 
acquainted with Hieing animals and vegetables. 1 have distiu- 
guislied three fossil orders: 

Marine ^sils deposited at the bottom of the sea. 

Fresh-water fossils deposited in fresh water. 

Land fossils deposited in the bowels of the. earth, or buried by 
tlie fall of mountains, without having been touched by water. 

We can also distinguish 


% fossils of organised beings which live in the ocean. 

fossih of organued beings which live in fresh water. 

The fossils of organized beings which live on the continents. 


tRESH-WAtJSE STRATIFICATIONS. 


It cannot he doubted that there were strata formed in fresh¬ 


water lakes after the lowering of the level of the water of fjie 
ocean, as 1 have proved in my Theory of the Earthy tome v. 
p. 137. 

Lamanon long since recognised fresh-water shells in the strata 
of the environs of Paris; which made him say that several of these 
strata, and particularly the chalks, were formed ia fresh-SLtiter 
lakes, lie has said the same of the clialks of Aix in Provence. 


, Coupe has also given accujni^e d'^sdriptions of the soils in the 
‘environs of Par'm; he there reeogniserl fresh-water shells. 

^ Cuvier and j|||rongniart have adopted the^ opinion oi Lamanou 
IMth respect to certain soils in the environs of Bsuris.. They sup-, 
pose that they have been formed in fresh water, because fresh¬ 
water sh^ are there found. They found at M^tmartre a cy^ 
^'hsiante of a Idackish colour, ^ * 

'"^rongniart, Prevost, and Dasmaret jdn. also observed fresh-i* 
.^ater shells in part of Auvergne. Bendaut has also found lym- 
"b^^fresh-water shelK^) near Vaucluse. They have also l^eii 

found 
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foinul near Valence in Dauphiny; near Roanne^ and Orleansj in 
the plains of Him, and at Rome; in Silesia, and at Burgos in 
Spain. 

The Isle of Sheppy at the mouth of the Thames has also' 
presented some fresh-water shells. Faujas has also seen them 
on the banks of the Rhine, near Mentz, and at Frankfort on 
the Maine. 

Kisso has made us acquainted with the shells whicli are found 
in the environs of Nice. 

“ The wavci,’* heobservcsj "acting continually on the rock, 
detach these marine petrifactions, p^>ii^h them, mix them \sith 
the sea shells of .the piesent day, and the remains of the terres¬ 
trial molluscie carried along by the pluvial xvaters:—the whole 
fot Ill new deposits, which will perhaps be {enigmatical subjects of 
meditation for future generations. 

Most of these naturalists have said that the soils in which 
these fresh-water shells are found had always hceu formed in 
these fresh waters, and they call them soils of'Jresh-’WaterJbr-^ 

j • » 

motion. 

It cannot be denied that there hgve been strata formed in 
fresh water after the retreat of the sea. We see tnem formed 
every day in Uikes-of fresh water; but we cannot say that all the 
soils in which fossil fresh-water shells are found have alw^s 
been formed in fresh water. For we have seen in these very soils, 
as at Montmartre, shells which aie not sea shells, bones of qua¬ 
drupeds of terra Jirma^ &c.; the latter evidently washed Ijpcur^, 
rents of water. The fresh-water shells must also have been 
brought there by the waters, as observed by Risso at Nice. In 
fact, it cannot be doubted that the fresh water which daily flows 
into the sea, carries with it the remains of animals and vegeta¬ 
bles of terra Anna, and the remains of animals and vegctebles 
which live in frC'^h water. Tjius the waters of the Seine may 
carry to Havre planorbes, lyinneac, buliini, from the fresh water 
of the environs of Paris. , ' 

The greatest pari of these shells is broken, as observed at 
Grignon, but some are preserved perfectly entire. 

FOSSIL OUAjjlilUPBDS. 

We have had & great number of observations on the fossils 
tlie mammiferous and oviparous quadrupeds. Oilier has broughlf' 
them all under tdew in one work, and added his own 
vations. / " 

He has spoken of 78 fossil quadruped^, as well vlvip^us aa 
oviparous. , > 

Twelve are analogous, he says, to living animals i 
' 1. A kind of hipp^otamus. 

2, The stag. 

Vol. 43. No, 194. June 1814. E e 1 Tfce 
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3. The goat. 

4. The ox. 

5. The aurochs. 

0. The musk ox. 

7. The deer. 

8. The hyasua. 

9. The wolf. 

10. The dog. 

11. The horse. 

12. The sheep. 

Sixteen or eighteen other species of fossils appear to be ana¬ 
logous to existing genera, but not to existing species ; these ar^ 

The elephant. 

The rhinoceros. 

The tapir. 

The small hippopotamusw 

The bear. 

The jacuar. 

The hare. 

The fox. 

The crocodile. 

The turtle, &c. &c. ^ 

Finally, 48 other fossil species do not appes# analogous either 
to existing species or existing genera: these are, • 

The inegalonix. 

The megatherium. 

Five species of niastodonta. 

Ten species of palcotherium. 

Five species of anoplotheriiun. 

A petrodactyl. 

Some authors have spoken of fossil remains of apes, Swe¬ 
denborg says that the bones of the sapajon have been found in 
copper-mines at Menungen; but Cuvier thinks that these bones 
rather belonged to the bat genus. 

Fossil bones of the human species have also been spoken of. 
Cuvier thinks that these bones are not human bones. 

Fossil Birdr.—There arc fossil birds. Idiave stated in my 
Theory of the Earth, that 1 have oeen them in the chalks of 
Montmartre. Doubts ha\'e been raised improperly on this sub¬ 
ject,* for soon afterwards I saw several. 3ut we do not know 
of any others. 

Fossil In the great number of fossil fbhes which have 

been observed in severd places, as at Mount Bolca, several have 
.been recognised similaje to those of the present dav. 

Fossil Fossif shells have been observed from the high- 

eiitMtlquity, The priests of Egypt spoke of them to Heredo- 

tUSv 
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tus. Pythagoras had seen them, according to, Ovid. But OUi 
kno'.vledgc in thi*? respect has made great progress latterly. 

Lamarck and Defrance have made us well acquainted with 
those ill the environs of Paris. Chivier, Brognard, Faujas, and 
Brard, have laboured in the same held with success. 

We distinguish three orders of fossil shells, viz. sea shells^ 
fluviatile, and terrestrial. 

The sea shells are the most numerous. In the dep6t of Gri- 
gnon alone, nearly 600 species are found, the species ,or genera 
of which exist at present in different seas, far asunder. 

Most of the same species are to be found at Coiirtagnon near 
Rheirns, according to Lamarck. 

Fluviatile and terrestrial shells are less numerous. Daudebert 
Fernisac counts 83 known species: 21 helices and bulimi^ 

I vertigo; 24 lymneae; 10 planorbi; 1 physis j 5 cyclostomes ; 

II jialudines ; 1 potanidis3 melaiiopsides; 3 rnclanies; 2 
shells approaching to the iiulimus glans ; 1 neritine. Twenty- 
five of these species, he adds, have their analogous species in 
the same soil. Eight have their analogous species now existing 
in the Indies and America. Fifty have no analogies, so far as has 
been hitherto discovered. 

Of Cru'itaceous Fossil Insects. —At Maestricht as well as 

at other places crustaceous fossil insects have been discovered, - 
and every naturalist is acquainted with the insects in amber. 

Of Fossil Madrepores.- —All these productions in the fo&sil 
state are very abundant. 

Of Fossil Vegetables. —Fossil vegetables are extremely abun¬ 
dant, vsince they enter intd the compmition of the immense 
quantity of coal and peat moss with vvhich the earth abounds. 

We also find great quantities of fossil and petrified wood, &c. 
Some of these productions seem never to have bgen removed 
from the place where they are found, such as the forest of Palm- 
trees observed by Audenrieth on the banks of the Neekar, and 
the forest observed by La Fruglaie on the sea-coast near Mor- 
laix. 

But the greater number appear to have been carried to di¬ 
stances more or less considerable. ' 

a. Generally we only find separate portions of the skeletons 
of afiimals, such as the teeth, thigh bones, and never the en¬ 
tire organized beings. 

b. We find collected in the same dep6t, marine, flmdal, and 
terrestrial fossils. 

c. Fossils have their analogous fossils in .countries far dtslant 

from each other. .n ' . 

The above facts therefore indicate that tlRsc fossils-have been 
carried 

E e 2 ' by 
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d. by the currents which take place at sea; e. by those which 
take place in lakes ; /‘. by the currents of rivers; g. by catastro¬ 
phes which have happened on the surface of the globe. 


CATASTROPHES ON THE SURFACE OF THE GLOBE. 


Geologists, proceeding upon the variolas facts exhibited by 
the theory of the earth, conclude, with the priests of Memphis 
and all subsequent philosophers, that various catastrophes, 
more or less considerable, have happened on the earth’s sur¬ 


face. Some even suppose that there have been general cata¬ 
strophes. 


In my 'I’hcory of the Eartli I have cited the follorving causes 
as likely to have produced these particular catastrophes: viz. 

1, Parlicidar Imiadalmn'i. — a. Abundant rains which have 


swolu the streams of the Nile, the Niger, and the Menaii. 
h. Overflowings of lakes, of which history makes mention in 
a)>undaucc ; such w’cre the deluges of Ogyges, Deucalion, Pro¬ 
metheus, &c. c. Violent Avinds have profluced great inundations 
in Holland, by swelling the sea, as in 121S and 1646. 

Tlicsc sea waters have remained a more or less considerable 


lime on peat mosses anrl other strata formed in freshwater, and 
deposited fossil shells. Poiret observed near Soissoiis ])eat 
mosses containing fluvial shells, covered with strata containing 
sea shells, cerites, vcnuscs, and OAsters. 

d. Explosions of snlnerraiieous fires throw up part of the sea, 
and cause particular inundations. 

c. The fall of some mountains has produced some local in¬ 
undations. 


2. Earthquakes have occasioned many singular catastrophes 
on the surface of the globe.; but these have been confined to 
certain countries only. That of Lisbon in 17«">”» shook some 
countries very di.stant; but its effects were far from producing a 
general catastrophe. 

The dreadful explosions of the enormous volcanoes of Mexico 
and Peru produce only limited catastrophes. 

3. The passage of a comet close to the earth has also been 
regarded as a cause which must have prodticed a great cata¬ 
strophe on the surface of the globe, by svvelling the waters of 
tlic Ocean J but all astronomers are now agreed that this hypo¬ 
thesis has no probable foundation. 

4. But there is another cause which qtjght to produce, after 
some centuries, great changes on our globe: this is the iiicrease 
of its mass, which 1 have proved ought to take place. I have 

in my I'heory of the Earth, that V a great part of the 
secondary strata is formed of the remains of organized beings ; 
such are the bitumens which form immense and very deep strata, 

fossil 
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fossil plants, shells which form the major part of a great num¬ 
ber of stones, fossil bones, se^'eral saline substances of these 
stiatihcations.” 

, The mass of the terrestrial globe augmenting, ought to pro¬ 
duce changes in its relations with the other planetary bodies': 
their mutual attractions will change. The sun, on the other 
hand, perhaps loses part of its mass. It appears clear to ine^ 
therefore, that after some centuries great changes will take place 
upon our globe. This was the doctrine of the ancient philoso¬ 
phers. 0^•id makes Pythagoras say in his Metamorphoses, 
book XV. 

Niliil c()iiiiieni durarc liiu biib iinugitie cadem 

C'rediduriiij. 

Lucretius has also said, book v. 

-imiltosqiio perantios 

SustLMitaCa ruct mules ct imM iuim tiuindi. 

But of what nature will these changes be ? We are not in 
possession of a suflicient number of facts to be able to predict 
their nature. 

As to the liA'pothesis of De Luc, uho has advanced that tlie 
existence of the human species is posterior to that of other spe-^ 
cieSj it appears to me to l>c defective. do not find, he says, 
fossil hinnan skeletons. To this I iuiswer : 

1. We find only about 12 species of known quadrupeds, and 
from 1() to IS genera, Alt* we to conclude that none of the 
other species aiul genera existeil at the cjjocli in question ? 

But, it is added, the human sjiccies is now-a-days,so multi¬ 
plied.—It is easy to ansdrer tliat the human species v/as not, at 
that period, so niUncrous as it has been since large societies have 
been formed. 

3. Lastly, we know that the bones of the largest animals 
which die in the fields, in tlie woods, &c. are speedily decom¬ 
posed if they are exposed to the air. We do not find in our fo¬ 
rests any bones of our inotlerii hoars, stags, and wolves, nor in 
Afiica any bones of the elephant or rhinoceros. 

4. Those which are fossil have been preserved, therefore, by 
being enveloped soon after the death of the animal in earth or 
sand. This event must have taken place under extraordinary 
and unexpected circumstances. Thus we meet with very few 
fossils of quadrupeds, fishes, birds, and vegetables, in compa¬ 
rison with the immense quantity wliich has existed. 

It is otherwise with fossil shells : they are very abundant. 
Nevertheless this quantity is very small when compared with 
those tvhich have existed j and wc, ought to consider w'ell, that 
we find in some places immense heaps of shells of vOfious coun- 

Ee3 
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tries, with fossils of qiiarhupefis, whales, &:c,: they seem to have 
been heaped together by local circumstances. 

Fossil vegetables are also very abundant. All the species of 
vegetables and animals now in existence may not have com> ^ 
inetieed their existence at the same epoch and in the same coun¬ 
tries : thus the animals of the conthients have be^n to exist 
long before tiie sea animals; but nothing shows that the human 
species began to exist after the ape and nronkey species, &c. 

Epochs ot which Fossils have been deposited .—It is dilficult 
to assign these epochs; but it may be asserted in general, that 

a. i’he fossils which are found in calcareous, gypseous, r chis- 
tous, or bituminous stones, were deposited when these stones 
were formed^ and consequently are the most ancient of fossils. 

b. Ravines {breckes) having been formed subsequently to 
stones, the fossils of ravines are therefore posterior to those of 
stones. 

c. Coal and peat moss are also posterior to secondary stones. 
The fossils which exist in coal and peat moss are therefore also 
posterior to tho§c of stones. 

d. Alluvial strata are also posterior to the above; consequently 
the fossils contained in these soils arc in general more modern. 

e. Caverns have never been discovered until after the sea had 
retired. I’he troglodyte animals could only have retired thither 
at very recent periods, and left their remains there. Fossils of 
sea animals have never been found there. 

Volcanoes .—The city of Caiaccas in South America has been 
destroyed by an earthquake, and various pai'ts of Eurojje have 
experienced similar visitations; but they were not so violent, nor 
attended witli any new phdcnorucna. „^ere has also been an 
eruption of volcanic substances from the sea ntar the Azores. 
Earthquakes may be occasioned by volcanic enjptions; the gases 
which are emitted from intlsmed substances pass through the 
cliinks of the strata with ra})idity, and produce shocks more or 
less violent. But other earthquakes, suc4 as those which take 
place without any appearance of vol'caiiic eruptions, seem to be 
occasioned by the galvanic action of different heterogeneous 
particles of tlic globe, particularly metallic substances. 

In order to nieaslue the intensity of earthquakes, an instru¬ 
ment called the Elkysmometer lias beert invented. This in¬ 
strument makes oscillations wl>e^ it is shaken. We estimate the 
intensity of. subterranean comindtic^g- by the size and number 

of, the oscillations of the jnstrumelit* . , 


w 


GEOGIUPHY. 


tiosselin, in his Wquiries into, the G%ogrq)hy of the Ancients, 
has shown that the Gre^ geography, Eratosthenes, Hippar- 
' ' •’ ' chus. 
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elms, Posidonius,* Strabo, and Ptolemy, had drawn their in* 
formation from a people of still greater antiquity. He suppose* 
them to have been the Hindoos. But it,appears more prdbable 
to me that it was the Tartars and Chinese. The latter were ac- 
cpuiintcd long before any other nation, with printing, the mari¬ 
ners' compass, gunpowder, the use of silk, and astronomy. 

The knowledge of the mariners’ compass announces thatithey 
were great navigators, and consequently they must havc^had 
an extensive knowledge of geography. Their astronomical ac¬ 
quirements gave them the means of ascertaining longitudes and 
latitudes. The desire for travelling is now general, and learned 
travellers daily extend our peographica! knowledge'. Morier has 
given us some geographical details respecting Persia, Armenia, 
and Asia minor. Kimmel has published his Journey to Mount 
Caucasus. Mawe has made us better* acquainted with the Bra¬ 
zils, and given us some interesting details on the mineralogy of 
those countries, their diamond and gold mines, &c. 

[ I'd be cuntiiiued.J 


XCII. On the Assay of Minerals by means of the Blowpipe. 

By M. Haussman, Inspector General of Alines at Cassil*. 

Cirimnsiances necessary to le ohseived in the preparation for 
the experiment: volume of the fragment to be assayid. 

It ought to be proportioned to the size of the flame to which 
it is exposed. If the aperture of the blowpipe be only the dia¬ 
meter of a pin, the vomme of the fragment ought not to be 
larger than a pepper corn. In oider to supjmrt the fragment, 
we may use: 1. Pincers of platina, or with platina points at 
least. 2. A small glass tube or cylinder, the end of v Inch is 
to be softened in order to iix the fragment to it. 3. A small bit 
of cyanite, according to Saussurc’s method. 4. "Charcoal of 
good quality, pmicularly poplar and elm, flattened on one sidt», 
and with a small hole in it in wiiich to place the fragment. We 
may cover this piece of bharcoed with another piece; and in this 
case a passage must be made for the flame, which ought to fall 
on the fragment contained in the hole. 5. We may compose 
a stud for support with charco^ dUst pounded in mucilage of gum 
tragacanth. We must fojrm of this paste purallelopipedons, 
and dry them slowly. 6. We may use, a small spoon gol^ dr 
silver, but above all of platina, the end off which is fixed Jti a 
pipe or in a .yvoodcn< handle, to preserve fingers from being 
scorched. « 

* - f ^ 

* Journal det Mines, Jan.'1611, ^ol. xxix. p. £1. 
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Ai> to the method of presenting the fragment to the flame of 
the blowpipe, we may pl^ce it, 1. Half within the flame. 2. In 
the yellow part of the flame, which produces oxidation. 3. In 
the blue part, which effects the process of reduction. 

Duration of the experiment ,—It depends ou the different 
parts of the flame where the fragment is exposed, and upon the 
degree of intensity of the heat. This intensity depends on the 
volume of air which the blow'pipe gives out according to the 
breadth of its aperture, w'hich we may vary oeea^ioually if the 
blowpipe be properly constructed ; the best is of metal, and in 
three pieces, a tube, a reservoir, and a point in the form of a 
cone; the rc'crxur, placed between the tube and the point, re¬ 
tains the huiuitiity of thed)reath, and serves at the same time a** 
a moderator, hy means of tin* compressed air which it contains. 
We ina> adapt to this reservoir tubes of different diameters and 
points witli different apertures. We may also procure a stronger 
or weaker cm rent of air. Tlie ahundanec of the current of air 
depends on the power of the blowing i)istriimcnt; the air is fnr- 
iiishul to the idowpipe either hy means of a bellows with a dou¬ 
ble vent, or by mean^of the month : the air is taken in through 
the no'-tiils, and blown out through the mouth. 'I'liis is the me¬ 
thod most inii-c end most convenient, and remlers the ope/ator 
more nifustcr of the e\periinent. 'fhe stud or support of the 
fragment assajed is to be held in the left luind, and the blowpipe 
in the right, with the elbows le-tiijg on the table. We may alx^ 
manage the exj>eiiniont by plai-ing the frognuiit on a fixed or 
moveable support; hut it is hett(‘r to hold it in the hand. 

The intensitv of the ll.une is different; 

1. According to the state of the air which issuclS from the. 
blowpipe, it is clear that the stieam fnrnishod hy the bellows is 
better than that from the mouth : the difference hiis but little iii- 
fii'cnee, however, on the result of the experiment. 

2. 'i'I’.is Intensit} is dilferent aeeording to the nature of the 
light employed: a rsindle, lamp, or taper.* A candle is better 
than a lamp, Imt aw'ax taper is best of all^ The wick as well 
as the taper ought lo he flat, and the flame has of course a flat 
appearance. Tiie current of air slwMild he so directed as to 
make the flame act upon the fragment at an angle of 45 degree*.. 

3. Its intensity is different according to the different parts t»f 
the flauie where th.e fragment is exposed. The place where this 
intensity is strongest is the extremity of the blue point of the 
flame. We get at tin's point by management, moving the fragment 
about till wc find it rcddi.*.h. 

In the course of the experiment wc ought to observe the va- 
fjons phaenomenn presented by the fragments under assay. 

In those which exhibit no considerable change we remark the 

various 
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various %^hich they assume on becoming redj from'the 
faint red to the white. 

Fhosphoresc^ce, when it takes place, presents also various 
eolours, whifh change sometimes, as we see in the apatite and 
finer spar. We may remark als(j the colour assumed by the 
flame itself; the sulphate of strontian, for instance, gives to 
the blue part of the flame a reddish tinge. 

As to changes in the mineral, these may take place without 
any alteration in its form, such as the change or loss of colour* 
The surface may become deeper, either in whole or in j)art, as 
is the case with pyrites. 

The yellow oxide of iron becomes totally red, the flowers of 
cobalt blue, &c. There is also a change of colour, or loss of 
lustre, ill white mica, lamcllated gypsum, &c. There is a change 
in the refrangent property, when the molecules of a fragment 
which was diaphanous separate, from the loss of the water of 
crystallization, or the enlargement of their interslices, which fre¬ 
quently gives an opportunity of discovering the texture of various 
Mibstances, such as ponderous spur, &c. There is also a change 
of consistence : it increases, as in potter’s clay, and diminishes in 
others, such as lime, which the action of heat renders jioroiis. 
Various odours and tastes arc also developed by heat; and there 
may he an alteration of frinii without change of substance, by 
'the liquefaction of the water of crystallization, of alum, bo¬ 
rax, &c. 

Decrepitation ,—^Wlieir a mineral hursts into fragments, wo 
must distinguish whether tlic noise be great, and the pieces large, 
or the contrary. 

Evaporation .—In this case the molecules of a substance are 
detached in form of vapour, without any alteration in their sub¬ 
stance ; as water, mercury', &e. 

Exfoliation ,—.Separation of the laminae of a mineral, from 
which an increase of volume results ", as in lainclluted gypsum, 
apophyllite, stilbite, friphane, &c. 

Efflortscence. —Is the formation of small mossy excrescences 
on the edges of the fragment, a phienoinenoii probably pro¬ 
duced by .some disengagement of gas. » 

Formation of air bubbles .air bubbles are formed 
on the surface of the mineral, as in the pyrophysalite, probably 
by the disengagement of the fluoric gas. 

General sw^ing. —^When the mineral increases in volume by 
the formation of a fuultitudo of small bubbles, which give it 
the appearance of a froth j is this to be ascribed to a disengage¬ 
ment of gas, or a development of vapours ? It is -dilHcult to 
aay which.’ This fact is rehiarkable in tlie meionite, the Icpi- 
dolite, &c, 

Boilings 
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BoiUng,--^\e when a mineral entering into fusion presents the 
appearance of ebulliti&n, like borax, basaltic hornblende, &c. 

Vegetation.-^ln some instances a mineral presents the forms 
of buds, branches, &c. like borax, mesotype, gadolinite, preh* 
nite, &c. 

Rounding of the edges, as in talc, &c. 

Varnishing, as in some saurolites, &c. 

Pritte is when certain molecules are fused and others are not, 
as in the rock, composed of quartz and feldspar; the fritte in 
this case affords a method of discovering a mixture which other¬ 
wise would not be apparent. 

Scoryication is when the whole mass passes into imperfect 
fusion, so as not to form one but several globules, as in certain 
chlorites. 

Complete fusion is when the whole mass becomes completely 
fluid, and forms globules or pearls. 

Crystallization ,—^When a fused mineral assumes upon cool¬ 
ing a regular form, like the phosphate of lead, carbonate of 
soda, &c. 

Changes which attack the form and substance itself. 

Combustion or o: iation .—^When all the parts of a mineral, 
or some of them, combined with oxygen, hence result tlie 
following phsenomena: 

Consumption .—Slow combustion and volatilization of the 
combustible particles, without flame or smoke, like the an¬ 
thracite. 

Inflammation ,—Rapid combustion with flame, like coal. 

Dissipation in fTnoAe.—Volatilization of the combustible parts, 
with visU)le smoke, which is condensed,- and adheres to the cold 
bodies, like coal, native antimony, &c. 

Calcination .—Conversion of a mineral into a metallic oxide 
in an earthy form: this change may be complete, or only on the 
surface.' 

'Conversion of a mineral into a vitreous me¬ 
tallic oxide. 

Cfzri^»izn//on.—Conversion of a mineral into charry matter, 
like coal. ,t 

Incineration .—Conversion of a mineral into ashes by the ef¬ 
fect of combustion. It rody be manifested, either at the surface, 
as in the kohleblende, at <^e beginning of the experiment, or in 
th^'Wh^. mass, as in thdbraun k^le. * 

Re^tion U, effected by taklUjg avmy tlM oxygen from an acid, 
or ptii^.mineralizer, like cichp^natc.ef lead, tin ore, cinna- 

We ought also to obser^' the circumi^atiees of the other 
pheenomena which are presented during the course of the ex¬ 
periment : 
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porimeut: that is to say, whaUier they are easy and rapid, or 
slow and diflicult, and simple or compound they are simple, 
when one phenomenon only is presented, as in the hision of 
compact feldspar; compound, w*hen several are manifested r 
and the latter may be simultaneous, like the smell, flame, smoke, 
and carbonization of coal; or successive, like the divis'on, swell¬ 
ing, and fusion of borax. 

The change undergone by a mineral may be strong or feeble, 
as the greater or sm^lcr part of it is attacked. Universal or 
partial: universal, w'hen it attacks all the particles of a mineral, 
like native antimony, which is totally converted into smoke; and 
piutial, when it aifects only certain }>articles, as in anlimonial 
cilver, when the antimony is reduced to smoke, while the silver 
remaius fixed. 

The way in which minerals act is various, according to the 
methods employed. 

When the assay is made v^ith addition^, w'e must consider 
the nature of the substanoe added in order to facilitate the fu> 
sion of the mineral. Among the fluxes, some operate the reduo 
tion and others the oxidation of the metal, as nitre. 

The fluxes emplo)ed are ii^ed eithei dry, by mixing them 
with the mineral after reducing lioth into pow’der, or by melt¬ 
ing the mixture and forming a paste, which is exposed to the 
action of the flame. Before employing fluxes, it is proper to 
take the water of cr^stalliz.ition from mch as contain it. 

The fluxes most in use are, 1. Minitm, for eai thy substances. 
2. Fluor Sfiar, which is a very good flux for gypsum, with 
which it forms an enamel. 3. Gypsvm is reciprocally an ex¬ 
cellent flux for fluor spar. 4. £orax',^vhicb is often employed 
indiscriminately for earthy and metallic substances, and which 
freiiuently acts as a reductive flux: but before employing it W'C 
o;i«bt to take care to reduce it to j^ass. 5. Nitrated ^orax, i. c. 
the superabundant soda of which is saturated w ith nitric acid: 
tins is one of the best fluxes, particularly for metalliferous sub¬ 
stances. fi. Carbonate of Smla, which is advantageously em- 
plo)cd with siliceous substances. 7. Oobonate of Potash, 8. 
Microcosmic Salt, which is very efficacious. 9. G^ass of Phos- 
phoruSt i. e. the phosphoric acid reduced to the vitreous state. 
10. Nitre, which is an excellent assay for inflammable sub¬ 
stances, and a powerful flux for metallic substances. 

With the exception of nitre and bc^rax, we may ein|kt<^ tl^e . 
various fluxes on all kinds of studs; but with which fttili- 
sesstlie property of detbimtinjg witl^^arcoal wb must 
small platina spoon. ’ 

The reductive i^uxes are tlu^ wl&h take up the mtyigen flrem 
minerals, or which prevent it from combining wiUi them* 

Thd 
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The charcoal which serves for the stud fulfils this object: but 
in order to increase the effect, it must be reduced to powder, and 
wix%d with the mineral, before submitting it to the blowpipe. 

Oil is also a very good reductive when applied to the mineral 
in powder. In the assays with additional substances we observe 
tlie way in which the mineral acts with the flux, if it is fusible, or 
resists fusion. If fusible, we must notice, 1st, if it be tranquil¬ 
ly ; 2<), if it be M'ith the disengagement of gas, as in the ftisfon 
of gray manganese with borax; 3d, if it be in the form of 
froth. 


We observe what is the time necessary for the fusion, and whe¬ 
ther it he quickly or slowly pt rformed ; the colour of the flux ; 
and whether it he permanent or fugacious. 

Tlie ooloiir may al iO change when v,e hold the mineral in va- 
rlorjs parts of tlie flame: fr»r In.-iance, tiie giavs of borax, with 


a sliglit addition of mangaii've. i* a viol;?t-]>lue colour while we. 


hold it in the oxida'in;;' pmL ro't'o* flame, and it loses this colour 
when wo nniho il into ihe K‘ducti\e jjurt. 

We ob'-erve, also, ii a niiiicri'l luis tiie property of being re¬ 
duced, and \>}iet!K.r its rednetioii be complete «)r incomplete, as 
in the red ore of copper v\!ien treated with hoivix. Detona¬ 
tion is another pi'aMumienon in the eomhustion of inflammable 


bodies, V Inch inu^t he ohsovul. 


:g 'I’he prodr.ets r.f os.ivs ni.iy he : 

1. g/ass ; i. e. a tiausparent or ti-ar.-hieid body with a 
glossy or shelly fraelure W’e most ohserre if it he compact^ ho- 
vayromheti, oy f)othy^ a.', in the obsidian and jieehslcin, or clean 
and transparent, eo!,>med or colourless. 

2. An eiinmi‘1: i. e. ^n opiuy.ic body with a fracture like 
wax, and tiie same olveivatloiis with the above must be made. 

3. A sc'nui: i. e. a h-Mly g<‘nera!ly opaque, or at most trails- 
lucid, with a siirihee Inmeyeonihod; we observe if its fraeturo 
be dull, vitreous, m metallic, and its c(dnur black or'brown, &;c. 
We observe if it possesses any polarity, like that of chlorite, 
%omc micas, vvc. 

t. Afritle: i. c. a horly flie fracture of which presents vi¬ 
treous particles, and others not vitreous, 

5. Ji regulm: i. e. a metallic glotmle, 

(>, An ochre^ or earthy substance containing a metallic ox¬ 
ide : we observe, its colour. 


h T. A colte^ a eharry and cellular residue of coal, having 
much consistence after the combustion of its bituminous part, 
f’' 8. A charcoal, a hlael^ light, friable substance composed of 
hydrogen and osydulated’carbon. 

* 9. Ashes, an earthy, pulverulent, alkaline substance contain¬ 
ing iriblecules of metallic oxides ; that is, the residue of tlie coin- 
** ' bustion 



On whitening Copper Plates with Fapottr^ 

i 

bustion of various bodies j in colour it is gray or whiter y^ow 
or reddish^ 

10. Flowers. A very fine pulverulent deposit, produced by, 
the volatilization of ccitaln siib'^tanees, and which are attaobm 
to the stud, or to •toine cold Iwdy placed above. This deposited 
matter is soinclimes a soot, as in coal, sometimes sulphur, ancjl 
st)iuetimes a metallic* oxide : this last is of various colours; that 
of antimony and arseuh: is white, and that of lead is yellow* 
Tlic colour is permanent, as in the flowers of antimony ; or va- 
ri.ible according to the temperature of the oxide, as we sec in 
the oxide of bismuth, winch is yellow so long as it is exposed 
t*i the flame of the blowpipe, and while as soon as it cools. 

Lastly, we ought to observe the changes whicli, the prt)duct9 
of the experiments undergo soie<* time after they are terminated, 
as in the enamel produced by the (iisioJi of liarytes, which spreads 
into small fraLrments a few hours alter fusion. 

XCIIl. On the Pheenomemn of Arsenh:and other Podies whiten^ 

tug Copper Plates with tludr Fapour. By L. \. BkcUNa- 

Tlil.U'''. 

HEN concrete arsenic is thrown ui)on burning charcoal it 
emits a white vapour, which may be condensed in a white crust 
on a plate of copper held over it. Tliis has Ijcen con.sidered^is 
an exclusive characteristic of arsenic, ami the most t'onvcnii||it 
)>raclical mode of discovering its presence. An ocea don Oifered 
of submitting this gcneudly received opinion to the test of ei- 
perience, by examining the matter contained in the stomach of 
a young child which w’as subject to win nis and accustomed to 
take calomel (inereurius dulcis). The concrete matter existing in 
the fluifls of the stomach, being carefully separated, was found 
insoluble in water, and, when placcil on burning chareeal, rose 
in a white vai-iour which whitened the surface <tf a plate heiid, 
over it. Here there was no suspicion of arsenic, particularly jp 
it was insoluble in water, and instantly recognised by other , 
periments to be calomel. This mereuriul preparation, therefo*#, 
whitens a plate of metal precisely like arsenic. Experimcntji^ 
on several other bodies which produce tlvis effect, I found thtaf ^ 
the vapour of phosphorus during combuNtion, that of oxymujriittc 
of ammonia placed over burning charcoal, and the vapours from 
corrosive sublimate treated in the same manner,.all white^l^. 
plates of copper; the white spots appear to the eye almost 
tical; al the moment they cannot be distinguished onejra^, 
another, and may lend the most experienced observer into errat. 
It is necessary, however, to observe, that the white sppts m4d«. 

* From Ftirj/mco/zta Generate. ravIsi lSjl. ^ 

on 
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on the plate with the vapour of oxymuriate of ammonia become 
green in the course of a few days, and that those produced by 
the vapour of phosphorus endure a very short time till they be- 
copie brown with the air, and are entirely dissipated. If the 
white spot produced by the vapour of corrosive aubUmate be 
uncovered, and the white crust entirely rubbed on the plate, the« 
latter then unites in whitening its surface with the original 
sublimate .{mercurio repristinato): the same phamomenon takes 
place with the crust formed by the vapour of calomel. Hence we 
have an easy means of discovering the matter which forms a 
white crust on the surface of copper or brass plates, indepen¬ 
dent of arsenic. 


XCIV. Oliservations of a polaris, by the Rev. Mr. L. Evans, 
of the Royal Military Academy^ for determining the North 
Polar Distance of that Star at the Beginning of the Year 
1813. 

H RovuI itllitarv Academy, June 16th, 1814. 
AVTNG, but a few days ago, seen the Astronomer 
Royal’s most excellent Catalogue of north polar distances of 84 
principal hxed stars, and noticing a curious coincidence in the 
polar distance of a polaris, as determined with the new mural 
circle made by Mr. E. Troughton, and that of the same star 
as determined by myself with a transit circle of 24 inches dia- 
mdibr only, made by the sante great mechanist j I am induced 
to request yonr publication of the whole of my observations and 
their respective eomputation>s, with a view to encourage more 
attention to the use of transit circles of nearly the same dimen¬ 
sions : for 1 am inclined ,to believe tlmt they ought to be ap- 
pretiated more than they generally are. They require, as in 
the large instruments, particular precision in their adjustments, 
prior to any observation, which ought to be taken with great 
care, calmness, and pci feet ease. An excellent opportunity, 
toei, is now afforded for comparison of observations with those 
in ||te Catalogue before intimated, for deciding upon their accu¬ 
racy. And if w’c take the expense of such small instruments 
iifto account, we shall lind, that it is hot to be Mentioned, when 
compared with the enormous one of the large mural or transit 
circles, which is far beyond the reach of very many ingenious 
astronomical amateurs, of limited inCbmes, though they may 
it in their power to purchase the smaller ones. Besides, 
it js>my opinion, that the improvement of instruments is not ex- 
ac^ in the direct ratio of ti^cir magnitude. 

I km, sirs, 

^ Your most obedient servant, 

L. Evans. 


To Messrs. Nicholson asid Tilhck, 
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XCV. Cfironotogical Catalogue of Stones and. other tafgti 
Masses, which are presumed to have fallen on the Barth. _ 
By Bigot de Mokogues^ of the Mtneralogkal Society of 
Jena*. 

Vrs, b«’f. 

Chri-^t A 

1451. A SHOWER of stones fell at Gibeofl.—Citeid by Moses. 
654. fjtoues fell upon Mount Albanus.—Livy. 

644. Ditto in China.—De Guigtic. 

520. A stone fell in Crete in the time of Pythagoras.-* 
Calmet. 

467. Ditto in Thrace.—Pliny. 

Ditto at Cassandria.—-Id. 

Ditto at Ab)dos.—1<1. 

461. Ditto in the March of Ancoiia.—^Valerius Maximus. 

34iJ. A shower of stones near Rome.—Julius Obsequeiis* 

211. A stone fell in China.—De GtiignCi 
192. Ditto.—Id. 

89. Ditto.—Id. 

52. A shower of iron in Lucaaia,—Pliny. 

46. A shower of stones at Acilla,—Caesar* 

38. Stones fell in China.—De Guigne. 

29. Ditto at P6 in China.—Id. 

Ditto at Tchin-Tong-Fou in China.—Id* 

22. Ditto in China.—Id. 

19. Ditto.—Id. 

15. A star fell in the form of rain in China.—Id, 

12, A stone fell at Toukouan in China.—Id, 

9. Ditto in China.—Id. ^ 

6. Ditto at Ning-Tchc'ou.—Id, 

Other stones at Yu.—Id. 

A stone seen in the country of the Vodoiitins.—Pliny* 

Vi s. after Christ. 

452. Three stones fell in Thrace.—Cited by Anithianus Mar-^ 
cellimis. , - ■ ■ 

6th century. A stone fell on Mount Lebanon.-(«i>Photius. 

742. A shower of dust near K^sa.J^Qui»tr:etiAiih^e. 

823. A shower of flints in Saxony.*—Melsfirai'‘and Bonaven* 
ture de S.-Amable. ■ ^ ~ 

852. A stone fell in the Tal>arC9i^.-*-Quatfem$rc# 

898. 'Ditto at Ahmed-Dad.—Id.'.'. - 
930. Red sand fell near Bagdad.i*-4d*' • • - 
fFrom 965 (39^971* A f®^l It aiyi|.;^ Platbia«" ' 

t Ditt|iat Lurg<dk 

^ From the Journal des Mines, voL xaxi. p. 430* 
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Tn. after Cbnet. 

From 965 to 971 • A stone fell at Cordova.<<^Id. 

Ditto in the Djord-Jdh.**-Id« 

998. Stones fell in and near Mf^^hni*a.<^Spangenberg* 

1071. Bdls 6f eatth fell m the fiw.^'O-Qttatrem^re. 

1136. A stone fell at Oldisleben^’^^tiiutttenherg* 

1164. Iron fell in Misnia.-^€leoE^li& FwHctos* 

1198. Stones fejl near PariB.»*J»Henry Sauvah 
1249. Ditto near Quedlimbourg.*—cpangenbergf, 

1303. Ditto in the Province of MortahTM.-«<*>Quatrem&e» 

1304. Ditto at Friedberg.—Spangenberg^ 

1305. Burning stones fell among^ the Vandals*—Bonaventure de 

S.xi^able. 

1438. Spongy stones fell at Roa.—Proust. 

1492. A stone fell at Ensisheim, near Maximilian.—Bartholdt* 
1496. Stones fell near Cezena.—Sabellicus. 

1510. Ditto to the number of 1200 at Crema.—Cardau. 
Commencement of the 16th century. A mass of iron fell be¬ 
tween Leipsic and Grimm.—Albini Mcntsche. 

1540. Stones ^sll in the Xiimosin.—Bonaventure de S.-Amable* 
From 1540 to 1550. A shower of iron in Piedmont.—Mercati. 
1548. A blaokish mass fell at Mansfeld.—Spangenberg. 

1552. A shower oi stones near Schleiisingen.—Id. 

1559. Stones fell at Miskoz.—Nic. Ysthuanhi. 

1561. A stone fell at Torgau.—Bocce de Boot. 

Ditto at Seplitz.—Id. 

1564. Stones fell between Malines and BiusscIs.-^Gilbcrt, 

1581. A stone fell in Thuringi^.—Chronique dc Thuringe. 

1.583. Stones fell at Castrovillari.—Mercati. 

1583. A stone fell in Piedmont.—Id. 

1585. Ditto in Italy.—Imperati. 

1591. Ditto at Kuuersdorf.—Angeliis. 

1603. Ditto in the kingdom of Valencia.—The Jesuits of Co¬ 
imbra. 

1620. A mass of iron feQ in the empire of the Mogul.—D^ge- 
han-Ouh*. 

1627. A stone fs|l m Provence.—Gassendi. 

1635. Ditto at Vggo.^Frim 9 . Carti. 

1636. Ditto between Sefipasrand Duhrow.—Lucas. 

1647* Ditto at Stoltetiait ii\W)Btt|dialia.—Gilbert. 

Front 1647 to 16^4. Ditto Ih the open sea.—Malle*Brgn. 

1650. Ditto atjDcmjbreelit.*<«A^ Sanguerd. 

1654. A shower fif jtew ^1 ie the^sl^of Fionia.—Barthpli^* 
17thceati;^. Astdii^llnear CopU>^3^theO|l(|das.--^anito . 

Vol. 43. No. 194. 1814. F f ' 1667. 
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4SQ Caiali^^tte of Stones, fallen on the Earth* 

Yrs. after Cbrifft 

1667* A Stone fell at Schiras.«^hladni. 

1672. Stones fell at Verona.--Le Oallois. 

1674. A stone fell in the canton of Glarus.*—Schenchzer. 

1677* Many atones fell near Ermensdorf.—Baldwin. 

1697. Ditto at Pentc^na.«-<-Phil. Soe. 

1698. A mass of stone fdl bx Waltring in the canton of Berne. 

—Scheuchzcr. 

1706. A stone fell at Larissa in Macedonia.—-Paul Lucas. 

1723. Stones fell at Plescowilz.—Stepling. 

1731. Fall of fused metal at Lessay.—Halley. 

1738. A shower of stones near Champfort.—Ca8tnion. 

1743. Ditto at Liboschitz.—Stepling. 

1750. A stone fell at Nicorps.—De la Lande. 

1751. Masses of iron fell at Hraschina.—Consistoire d'Agram. 
1753. Stpnes fell at Pl^w.—Stepling and DeBorn. 

Ditto at Liponas in Bresse.—De la Lande. 

1766. Ditto at Alboretto.—^Vassali. 

A stone fell near Novellara.«—Chladni* 

1768. Ditto at Luce.—Bachclay. 

Ditto at Aire.—Gurson de Boyavat. 

Ditto in Normandy.—Morand 61s. 

Ditto near Maurkirchen.—Imhof, Annales de Gilbert. 
1773 . Ditto at Sena in Arragon.—Proust. 

1775 . Ditto near Rodach.—Gilbert. 

1776 or 1777 . A fall of stones at Fabriano.—Chladni. 

1779 . Stones fell at Pctriswood.—Id. 

1785. Ditto in the Principality of d’Eichstaedt.—Le Baron de 
Moll. 

1790. Ditto in Landes.—^Baudin. 

1791. Ditto at Cassel-Berardcnga.—Philom. Soe. 

179 * 4 . Ditto at Sienna.—dBarl of Bristol. 

1795 . A stone fell in Yorkshire.—Topham. 

1796. Ditto in Portugal.—Southey. 

1798 . Stones fell at Sale.^De Dr6e. 

A stone fell at Bialoczerkew^—Chtadni. 

Stones fell at; Benar^.—Edward Howard. 

1803. A shower of StMies at L^Aig^e.—Biot. 

A stone fell at Saurette.—Laugier. 

A fall of stones at Eggenli^d.—Wolgt. 

1804. Ditto near Glasgow.—PH iIm.^M^. 

1805. Ditto near Doroninsk.—Chu^i. 

Ditto at Constaiiitinople.—E^*-Kb«gas;Ingisianf. 

cl806. Ditto near Alais^—Pag41s and iPHotiBWes Flrihas. 

^1807. A stone fell at Juchnow.—Klaprotlw 


1807. 



Description of a Sofa Bed. 


m 


Vri.. tfUi Chnst. 

iSO?- A fall of stones at Weston in Americ».-^Waraett. 

180k Ditto at Borgo Santo-DenJiio.«--Guidotti. 

Stones fell near Staunem.-^KliipToth and Vauquelin* 
Ditto near Lissa.-^KlBprolb. 

1809. Ditto on the coast of the United States of Ameriea»— 

Gae. de France. 

1810. Ditto at Chairsonville.«^Penieiix. 

1811. Ditto near Pultawa.<-»Gaa. de France* 

Ditto at Berlanguillas.-~ld. 

1812. Ditto in the environs of Grenada (near Toulouse).--' 

Moniteur. 

Masses presumed to have fallen m the Earth, 

Iron as mentioned by Scaliger. 

Stone, which forms part of the collection of De Dree. 

Mass of native iron seen in Siberia by Pallas. 

Mass of iron at Otumpa seen by Rubin de Celis. 

Another mass of iron seen in America by Ditto. 

Native iron seen in several parts of Mexico by Humboldt. 

Ditto of Durango and Zacatecas.—‘Ditto. 

Ditto at the Cape of Good Hope.—Smithson Tennant. 

Ditto of Senegal seen by Adamson. 

Ditto at Aken by Lipber. 

Ditto in Bohemia mentioned by Born. 

Masses of iron found near the Red River in Louisiana.—Gibbs. 


XCVl. Description 6f a S(fa invented hy Mr, Samubl 
Surgeon, Hoddesdm, Herts, for the Use of Parsons confined 
to Bed iy Practwres or other Causes, 

pROPBssioNAL men have long regretted the want of a machine 
to assist the practitioner in the proper treatment of afflicted 
persons, who, from fractures or other causes, may be^confined 
to their beds, udtbout any power of locomotion, or any substi¬ 
tute for it. ' 

Among the numerous improvements of the present age, the 
public will be highly gratitUd to learn that this useful d^dera*^ 
turn lias been at lengoi aceompUfthedby Mr. S. James, Surgeon, 
of Hoddesdon, Herts* Altte fdiraerous tyitdi^ this is found to be 
the most complete machine ever inventra for the rdirf of fnafr- 
Mnd; combining the pase oC a bed with a mechanical subatitiite 
lor locomotion. 
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The invention appears to have long occupied the humane aU 
tention of Mr. James. Seventeen years since, an account of a 
machine invented by this gendeman for fractures of tiie legs and 
thighs appeared in the Encyclopeedia Britannica, which is still 
highly approved of by the faculty in general. 

Attestations to the great utili^ of the present mvention have 
been given by the highest authorities in medicine and surgery. 
The following letters form but a snudl part of the flattering tes¬ 
timonials with wludi the inventor has been honoured. 

"Lincoln's Inn Fields, Jul^’ 51,18J3. 

Dear sir,—I have carefully inspected the drawing of the 
sofa, which you have invented for patients who are incapable of 
moving by their own exertions. 

It appears to me that this invention is very superior to any 
other that I am acquainted with, for such purposes. The sim¬ 
plicity of its construction, and the ease with which the body and 
limbs can be moved into the most favourable positions, must 
greatly contribute to the comfort of the patient. 

1 remain, dear sir, yours fmthfully, 

" HuNB^r CUNB. 

To Samuel James, Esq» 
lluddcbdun, Herts.” 

“ Russel Square, Nov. 15,1815. 

** I have attentively examined the sofa so admirably contrived, 
and so ingeniously constructed; the discovery of Mr. Samuel 
Janies, surgeon, at Hoddesdon. 

“ It facilitates the motion of the whole body, or any distinct 
part of it, without any exertion on the side of the invalid, and 
without any painful effort; it is therefore calculated to afford the 
greatest relief in cases of gout or rheumatism, in fractures, and 
all other external injuries where surgical aid is necessary. It keepa 
the diseased parts in the most tranquil and relaxed situation: it 
preserves them in a steady and unifcxrm position, so that external 
injury is avoided. It has, Ukeirise, the advantage of being so 
commodious and accommodating, as tp assume the appearance 
of an elegant sofa. 

" (Signed) Wm. Savmi>ers, M. D»** 

" Aidermsnbary, Nov. 18,1818. 

“ My dear sir,—It must be known to every person engaged 
in the management of the sick, that the instances are innume¬ 
rable in which it is of the greatest moment, os in severe affec- 
dons of the chest, compound fractures, &c. that the patient 
should be furnished with the means of hiving his body easily 
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placed, and maintained in that position which the nature of hit 
illness requires : and from the drawings which you did me the 
favour to show me when you were last in town, 1 am of opinion 
that a eoticli or sofa, made on the construction you propose, it 
well calculated to answer the intended purpose; and will be the 
more gtiiierally useiiil, from the facility with which its machMery 
can be transferred to a common bed ot sofa. 

" I am, dear sir, youis veiy truly, 

** WliXIAM Bajuinoton. 

To Samuil James, Esq, Surgeon, 

Hoddcbdon, Ucrts.’ 

I 

« New Broad Street, Nov. 36, 1818. 

My dear sir,—The sofa bed which you have sent me a 
drawing of, is a liighly ingenious invention, well constructed to 
move and suppoit ^ose who from long>continued disease have 
lost the use of their limbs; and admirably designed to give a 
good position to fractures, more especially in that most dilHcult 
case to manage well, the fractures of the thigh. 

** Few, who are occupied in business as you are, give them* 
selves time to think ot such improvements; and I therefore 
consider this invention as highly creditable to your character 
and talents. 

** 1 am yours veiy truly, 

« AsrLKY Cooper, 

To Samuel James, Esq, Surgeon^ 

Hoddcbdon, Herts.’' 


Plate VII. wjlll enable the reader to judge of the capability 
of this sofa to administer ease to the sick and infirm, and to fa* 
cilitate the cure of fractured limbs in particular. 

Jn all cases of pajsy, asthma, consumption, dropsy, rheuma* 
tism, gout, fractures, aod distressing debility, or that excessive 
languor which is soitfetimes caused by severe fatigue, and at' 
other times is Idm consequence of long continued illness, great 
relief will be received from the use of this invaluable machine* 
which is manufactured under the inspecdon of the inventor* 
by Prentice and Son, Little Wild Street, Lincoln's Inn Fiel^* 
where specimens are exhibited for inspection and trial*—The 
machinery is no coostrueted JthRt i( may be readily tr8i^ferre4 
fto a common bed. 
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XCVII. Notices respecting New Books, 

A Treatise on the supposed hereditary Properties of Diseases^ 
containing Remarks on the unfounded Tenors and ill judged 
Cautions consequent on such erroneous Opinions; with Notes 
iliustrative of the l^jectf partieularly in Madness and 
Scrofula, hy Jose1»h Adams^ M.D, F,L,S, of the l/mdon 
College of Physiciansf ^c, 

7hi 8 inquiry is equally novel and important. Hitherto one 
class of philosophers has shrunk from it with a kind of supersti* 
tious awe, while another has been deterred from ever spending 
a thought on the subject, by the vulgar disgusting manner in 
which it has been viewed by some foreign writers. Yet there 
is perhaps no physical inquiry more intimately allied with rao« 
rality, of which all persons consider themselves competent 
judges. Many of the diseases called hereditary are rather the 
result of similarity in moral and physical education, of in^itativo 
habits, than of any physical organization. Others depend on 
local climate, disparity of age, intemperance either in regimen 
or exercise, or erroneous theories. To ascertain the constitu* 
tional from the accidentally transmitted diseases, Dr. Adams 
makes the neccssaiy distinctions between a family and an here- 
ditary peculiarity of constitution, the former being confined to 
a single generation, to In others and sisters of the same parents, 
while the latter is traced Irom generation to generation. ** Dis¬ 
eases either appear at birth, and arc cdled congenital or cofmate, 
or they arise atterwards: the first only can with propiiety be 
called ncredtiart/ or family diseases: all others should be consi- 
deied as hereditary or family susceptibilities to certain diseases: 
The degrees of susceptibility should be disting;uished by appro¬ 
priate terms. If die family or hereditary susceptibiHiy is such 
that the disea<«e, though not existing at birth, b afterwards in¬ 
duced without any external causes, or by causes which cannot be 
distinguished fiom the functions the ceconomy, eUoh a state 
may be called a dispositiun to the disease* But if the auscepti- 
bttity, though greater thaq is remfurked in other families, b so 
far less than a dbposition as idways to itqiilre the operation of 
some external cause to induce the disease; thb tnmor suscepti¬ 
bility may be called a PRUSHapostfioN tothe disease. Connate or 
congenitm diseases are more commonly family thoki heredkmyt 
some of them, being mortal, as. connate hydrocephalus, cannot 
be transmitt^^ (^heraeonjtate peculiarities are more properly 
organie privations or imperfectic^s, as coqtfate deafness or con¬ 
nate eat^act. DierosiTioNs are found some families to db- 
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eases 'which arc connate in others; hydrocephalus, which is con** 
nate in some families, in others occurs to several brothers and 
sisters in succession as they arrive at a certaia age. The db» 
position to blindness and deidhess is often here^tary, thoug^ the 
connate privation of these senses as generally confined to aaingla 
generation. When the dispontion is^Kreditaryj the rdiiklrcai are 
born with perfect organs, l^t usually about the of puberty 
their vision declines. Predbpositknis also axe ft^d in some 
families, and dispositions in others, to diseases of the same ori¬ 
gans, and called by the same name, as pulmonary consump^Mi. 
In some families, a number of brothers and sisters fitil intp eon* 
sumption on arriving at a certain age: this may strletiy be caUad 
a family disposition to the disease, inasmuch as it is confined to 
a single generation, and as we can discover no external cause to 
excite it. Another kind of consumption, and the most commoh 
in cold climates, is hereditary; but only in predisposition, air¬ 
ways requiring the influence of climate to induce k, and coiisc* 
quently always to be prevented, and often relieved, by avmdhig 
the exciting cause. Gout and madness are, by almost universal 
consent, deemed hereditary; yet, if we admit the general inie 
plication as to their immediate causes, both these diseasesi and 
particularly the former, should be considered as only heredStiry 
in predisposition.** 

Dr. A. illustrates these accurate distinctions by well authcAitb 
cated cases, which must contribute to diffuse a more correct 
knowledge of such diseases into the language of popular cofi-> 
versation, as well as tend to lemove eironeous prc^dices, mid 
many serious obstacles to soc'ial happiness. From his extensive 
medical practice, howevbr, and his acute observation, we 
pectcd a curious section on family cutaneous diseases, wfUch, in 
an age when external appearance is one of the most general 
studies, could not fail to interest great numbers of his fashionable 
readers, 'i'he remarks on elephantiasis occasionally digrese 
from prindples to persons. The autiior*s cmicluding summary, 
indeed, is worthy of his talents and medical skill. 'Ine result is, 

** That cotmstte diseases or privations are not h«'editarT$ ihat 
disposttwns to ee/suan diseases me more commonly family IlMtIt 
hereditary j that tile diseases arising from them usmtily show 
themselvee at certaiB cgae; if eaHy in Ufe, that we have^e ^ 
ehanee of preventing or curing tium, but that jsuoh of the feliSW 
dren as esc^ that Ogo, are at safe as the descmidatits ftona ^ 
other fiuniliM. ThsfC heredi^Sfy pre^apoatiins to the ibodf' 
^prwalent diseases are bfeugbt astibn eiflier by 
which destr^s at an early ago khote piho wot^ be the tneatts 
of transmitting such^edisp^tions to poeieri^ or by aneh ex'* 
temal causes as mw often be prevented. That whenever en 

F f 4 hereditary 



45$ Notices respecting New Books. 

hereditary or family susceptihility to any disease is suspected^^ 
the changes in the constitution induced by gestation, parturition, 
and the more advanced climactericsj should be particularly ati* 
tended to. That if the human race, like other animals, has a 
constant disposition to restore itself from every irregularity, the 
divine law, <which forbids any aexudl intercourse bikween near 
relations, seems sufficient to correct every peculiarity unconnected 
with climate. That if an hereditary auposithn is generated 
by climate, it must progressively increase from the constant ope^ 
ration of such combined causes* That no remedy, therefore, 
can be sufficient, but the prevention of propagation as soon as 
the disposition becomes hereditary, and that such provision is 
made by the diseased action itself. That as far as our inquiries 
into these irregularities have hitherto extended, sufficient provi¬ 
sion is made for correcting them by the influence of climate, by 
the interdiction of marriage between near relations, and by the 
effects which the irregularities themselves induce. That all in^ 
(erferenve, therefore, with the dictates tf nuture^ heyofid the 
expression of revealed wlU^ appears tmnecessary. Finally, that 
to lessen anxiety, as well as from a regard to the moral principle, 
family peculiarities, instead of being carefully concealed, should 
be accurately traced and faithfully recorded, with a delicacy 
suited to the subject, and with a discrimination adapted to the 
only purpose for which such registers can be useful.*' 

Tl^ practical wisdom and good sense oi these conclusion* 
must lie obvious to every reader. Dr. A. in the notes has also 
some judicious remarks on goitre, which he considers a family 
disease. An iiistaucc tending to confirm this opinion may be 
given. In a valley near Guadir, in Granada, goitres appear: in 
an adjoining one watered by the same river, and subject to the 
same winds, no traces of them are found. The family descent 
of calculous diseases niight also be traced; but Dr. A. who has 
so well begun the inquiry, under the enlightened auspices of the 
wortliy President of tJie Royal Society, will doubUess pursue it. 


The second volume of the Traaqaetiops of the Geoh^ical So-> 
ciety wjll be ready for delivery to loembeia early in July. 


A Manual of Mineralogy has been publbhed by Mr. Arthur 
^ Aikin, Secretary to the Qaclcgical Society* 


* M. Mionnet of Puis, has publisbed a description of ancient 
Greek and Roman jenedals, widb a t^lda appreciating tlieir scar- 
pity and value* It consists of sixiTohi^es in octavo, and one 
vokiuic of plates, mid comprises a series 20,000 impressions 
tskmi in sulphur* ^ 
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XCVIIL Proceedings of JLeamed Societies. 

ROYAL SOClSTr. 

June 9 and 16. A long and inteseating pa|Mr^ by Sir Htitaphty 
Davy, wa% read, detailing thi« pbiloaopil^aexp^ments in Italy, 
on the combinations of iodine ndth ntai aikd^ pofassium, so¬ 
dium, hydrogen, &c. 

Jutte "23. Another paper by Sir H. Ditvy, sent from Rome, 
was read, containing an account of his experiments on diamonds 
and carbonaceous matter, performed at Florence and Rome with 
burning lenses. Sir H. having conjectured in his third Bakerian 
Lecture that the diamond owes its peculiar characters to a small 
portion of oxygen, availed himself oi an opportunity while at 
Florence to operate on this substance with a very powerful lem 
and the concentrated rays of the sun, instead of the Voltaic pile. 
He made a variety of experiments on the combustion of small 
diamonds laid in a platina cup and placed in a glass globe, * 
through which the solar rays were made to pass and bum the 
diamonds $ but in none of them was there any oxygen evolved; 
whence he was induced to abandon the idea of oxygen forming 
any part of the diamond. He next directed his attention to as- 
ccitaiii whether, accoidiiig to the opinion of Guyton Morveau, 
hydrogen or water might not exist in diamond; but th^ result 
was similar, no trace ol cither appeal iiig. Moisture, indeed, in 
his first experiments was discovered; hut it was entirely owing 
to an imperfection in the apparatus, why[rh was afterwards le- 
medied. Charcoal was then submitted to similar experiments, 
and emitted some hydrogen. Hence Sir H. concludes that dia¬ 
mond is perfectly pure carbon, and that its hardness and trans¬ 
parency are denvM from its crystallization, and not frdln the 
admixture of any other eiementary body. 

Sir H. has examined six different species of sea-weed on the 
poast the Mediterranean, without finding any iodine in them, 
except some very iKght traces. He also suggested some improved 
methods of detecting this singular substance; and described a 
number of its combinationa and appearances with muriatic and 
other acids, as well as with hydrogen and the gases. « 

Smithson Tenant, Esq. furnlrfira a paper giving a descrij^ion ^ 
of a cheap and ea;^method <ot pnmaring potassium in commr- > 
able qiumtities. Ilie author, after menUoning the different 
methods bitl|erto adopted to pr^are this metal, stated his Own, 
ndiich etmsfets in an i(^roveiiiedt«f Gay-Lussae*s application of 
a gun-barrel. Insteim of having a peemiar fiirnace and differs 
gun-barrels, bo mefely takes two iron tdims, one con^terably 
wider than die others the wide one is filled with iron filmgi anai 
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potash, and one end of it is welded together: in the other is in* 
eerted a smaller tube perfectly air-tight, and destined to collect 
and retain the potassium. The apparatus thus adjusted, the 
wide tube is placed in a iiirnace, smith’s forge, or any powerful 
fire, when the potassium is sublimed, rises into the small tube, 
and is there collected pure and fit for use. 

Dr. Kidd communicate to the Society a short paper on the 
Formation of Nitre on the Walls of the Laboratory in Oxford. 
The walls are composed of a calcareous stone containing some 
shells, and the nitre forms on its surface in the greatest quan^ 
tities where the wails are below die surface of the ground. It 
appears that the atmosphere assists its formation, as Dr. K. 
placed a glass over a part of the wall which yielded the nitre in 
greatest abundance, when the rapidity of its production was 
greatly impaired. The nitre produced is tolerably pure. 

Sir Everard Home, Bart, read a paper containing a descrip¬ 
tion of some fost.ii bones found in Dorsetshire, and now in Mr. 
Bullock’s museum. 

Sir E. has examined these fossil bones with great attention, 
but without being able perfectly to satisfy himself to what par¬ 
ticular species of animal they have belonged. The teeth he at 
first conjectured mi.^ht be tho'-e of the crocodile, but on more 
mat'ire examination he disettvered that they could not possibly 
belong to that animal; the same uncertainty exists respecting 
the jaws and skull, which he detei mined not to be those of tho 
shark genus. The non-existence of the elephant, hippopotamus, 
&c. in this country he considered as no argument why some of 
the bones found in Dorsetshire should not have belonged to 
those ^animals j hut the ilepressions whicli the bones have ex¬ 
perienced, rendered it impossible fur him to say positively to 
what •species of animal they had belonged. Sir E.’a paper was 
illustrated by drawings of the different fossil bones alluded to. 

PROCKBDINGS OF THK FRENCH INSTITUTE FOR TUX YEAR 18l4» 

RY M. LUVIER. 

[Continued from p S11.]' 

In our analysis for 1811, it has been seen how by accelerating 
ev^oration in vacuo, and by the presence of a strongly ah- 
sfirl^nt body, Mr. Leslie of Edinburgh succeeded in freezing 
water at all times of the year. An apparatus which he subse¬ 
quently invented has been exhibited to the Class by M. Pictet; 
and our collca^e M. Gay-Lussac, in repeating the expcriinen|, 
Veculled a well-known fact connected with me same subject, 
nam^gr, that cold !s produced in certain machines from wfai" 
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we dlow condensed air to eseaj^: be has also proved that alt 
all timeii of the year it is suMcknt that the air should be c a» 
densed in a two»fold degree^ in ord^ to obtain ice^ and he 
thinks that we may proem e it easily in warm countries by cem- 
densiug the air by means a fall of water. 

We may, by employing bodies more evaporable than watery 
attain degrees of cold truly ostonUliing, and freeze not only 
quicksilver but the purest alcohed. M. Coniigliaechi of Pavia 
has frozen mercury by the evaporation of water alone. It waa 
thought that this pressure of the air, the influence of whieh fo 
so powerful in retarding the evaporation of liquids, also retarded 
the solution of seJts, or, what comes to the same tiling, occelaii 
rated their crystallization when they were dissolved $ and in fa«t 
a saturated solution of Glauber salts, or sulphate of soda, which 
preserves its fluidity when it is cooled in vacuo, also crystallizes 
when we admit air to it. But M. Gay-Lussac says thst this does not 
happen to all salts indiscriminately; and even with respect to die 
sulphate of soda, the phaenomenon is not occasioned by the cir¬ 
cumstance alleged. When we intercept the contact of the 
air, by a stratum of oil for instance, the crystallization is re¬ 
tarded as when we suppress its pressure by making a vacuum; 
whereas, on the contrary, the pressure of a column of mcrcuiy 
in no respect aceeleiates this cr}stiillization. A solution whiclt 
passes through mercury, from wliich the air has been driven by 
ebullition, docs not cristullize, and if it passes through eommun 
mercury it coagulates instantly. Agitation, the introduction of 
a small crystal, and many other causes, prorluce the crystalliza¬ 
tion, whatever be the degree of pressure. ^’Ims M. Gay-I^tlssac' 
concludes, that it is not by its pressure that the air diminishes 
the dissolving power of water. lie aiiirins also, that it is not 
by absorbing air that water loses this power; but he thinks that 
it is a plisenomenon more or less unalr^ous to that of pure wa¬ 
ter, which, as is well known, remains fluid at some degrees below 
its real freezing point, when we prevent it from being shaken; 
hut it freezes the instemt we give it the least shake. 

The most evident source ^ heat in the world is the sui)*s 
rays. But it has been long remarked that these rays divided by 
the prism do not al) give an equal heat; and M. Herscbeli tlie 
celeteatad asttomhner, aseeltti^ ^lome vears since that their 
power ell heating went on aogiuanting from die violet to the < 
ted: he even aseertaitied AUlddh of the spectrum there 
were rays which, witboid h^hg lurainous, possessed a 
property ‘ more powerful than that of the red rays# Messjfe* 
Hitter, Beckmann, and Wollaston announced soon afterwatw 
4hat the power of the luirlinoiii rays to produce certain chemiqd 
it changes 
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changes is distributed in an inverse ratio, and is exercised partis 
cularly in the violet ray, and beyond this lay. 

M. Bcrard, a young chemist of Montpelier, who repeated with 
much precision both sets of experiments, ascertained their ex¬ 
actitude in several respects: he even found that the ebcmical 
power of light diminishes in proportion as we approach the 
middle of the spectrum, and that it vanishes beyond it. Put ac¬ 
cording to him, it is at the extremity of the red lay that the 
maximum of the heating power resides, and outside of the spec¬ 
trum it diminishes. M. Berard has also ascertained that these 
properties belong to the light reflected by ice, and to that which 
has been divided by the Iceland spar^ as well as to the direct 
light. 

Decisive results have not yet been obtained on the power of 
mi^ietizing iron, ascribed to the violet-coloured rays by M. Mo- 
richiiii, an ingenious Italian chemist. Although the magnetic 
needles exposed to these rays w<.re apparently affected under 
certain circumstances, thev exhibited no signs whatever in others^ 
without our being able hitherto to account for this difference; 
for, in both cases, all other causes known to produce polarity had 
been carehtlly removed. It is true that the summer of 1813 had 
not favoured this kind of inquiry, on ac<‘ouQt of the unsettled 
weather. • 

Of all the phaenomena which heat presents, the dilatation 
which it produces in bodu’s is that of which the laws admit of 
being expressed most naturally by mathematical foimulae; and 
the knowledge of these laws, which forms an essential part of 
physics, is also very important in a Imst of chemical experi¬ 
ments. M. Biot has been considerably occupied with this sub¬ 
ject ; and tahmg the dilatation of mercury as a term of compari¬ 
son, he finds that the real dilatation of other liquids may always 
be obtained by the sum pf this dilatadon, of its square, and of its 
cube; multiplying each of these three terms by a particular co¬ 
efficient, which we must determine for every liquid, but which 
being once determined remains the same at id! degrees. As the 
substance of the thermometer which cilintaiiw tM liquid under 
examination dilates also, the iqmareftt dilatation is difierent 
firom the true: nevertheless, M. bW itodiilKrateB it takes 
plaeeaceofding to a similar law. He ealctdeteil s^tCTWirds, ac¬ 
cording to the*experiments of M.De ZdiC, die ed^Bdfeliteadaptr 
«d for idght of the liquids Whode-^laws it is ikidst decessfii^ td 
Itnowf mid shows that, 'these eoeMfeients oitca obtdned, ite fori^ 
tmda gives the dilatation of each degtee equally well with the 
dKperimmt. Lastly, he has made the application to the c«m- 
dilatations of the vase add of the tiqutd, and has sho waL 
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that we may separate the effects which belong to the liq^d and 
to its envelope, and appreciate their influence with su£Kcient ac¬ 
curacy to recover by calculation adone all the results observed; 
so that calculators may in future dispense, in an infinite number 
of cases, with immediate observation, and we may introdu^ 
with confidence its data into the elements of pheenomena* This 
is an advantage of the more consequene!;^ as these kinds of re¬ 
searches are extremely delicate ; and if we do not pay the lat¬ 
est attention to them, a multitude of trifling causea will ^tstrb 
the <d>server. 

A dispute has long existed among chemists, as U> the jnrecitc 
moment at which alcohol was formed in wine. The greater num¬ 
ber formerly thought that alcohol, or spirits of wine, was an essen¬ 
tial product of fermentation; hut M. Fabroni has maintained a 
contrary opinion. According to him, it u only accidentally, and 
when it excites too much heat, that fermentation engenders alco¬ 
hol ; but in common wines, tlte alcohol is produced merely by 
the heat applied for their distillation; and the clnef proof wnieb 
he gives of this is, that we cannot extract it from these wines by 
potash, although the latter exposes the slightest particle of al- 
coh<d which we intioduce on purpose. M. Gay-Lussac has ad¬ 
hered to the old* opinion, by showing that potash also demon¬ 
states the alcohol which is natural to wine, when we previously 
cleanse it by litharge fiom the principles which surrounded it 
and opposed its separation; and that %ve may obtain this spiri¬ 
tuous liquor by distilling wiue at a temperatuic of 15 degrees, 
which is far inferior to that of the common fermentation. M. 
Gay-Lussac, to avoid all adulteration, made the wine himself 
upon which he made his experiments, and found alcohol in it as 
well as In the other kinds. He has also shown that we may ob¬ 
tain the pure alcohol of Richter by employing quickliine, or ra¬ 
ther barytes, instead of muriate of Ume. 

[To be continued.] 


XCIX* JtUalUgeace mid Miscellaneous Articles. , 

On the I3th ol June 1814 ^ the first Class of ^ French Iik 
stitute* (being Uutt fiat the eneoofngement of matbanatkn waA 
the pbysijcal seibnees) held »when a psmr was resil 
with the following title i of a new Helkmieter, dn** 

tended to ^ve the precise medsurement vi the dkuaieter<pl the 
hy Alexis Kochon, med^r^of tlte Institute, aifed-ofi ^ 

" Academy of St. Peterebuigh^*' stating that thOKwhjedl 
jjip d been pro^unded as a wiae dissertation by the Pe t e r s By g h 
IjKademy for last year, M. l^chcm proceeds; *^in ti» MoniteteT’ 
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for 1812 will be found the description of a micrometer of rocb 
crystal, which"^ I presented to the Institute, not only for tahing* 
the diameters of the sun and moon, btit tdso intended to be used 
in difficult problems in naval tactics and geodosy. Not being 
folly satisfied of the degree of precision which I obtained in the 
measurement of the sun, I became desirous of destroying, in the 
two solar images, the Aberration occasioned by the unequal re-* 
frangibility of the rays which traverse crystallized substances in 
which we develop the effects of double refraction: for this rea-< 
son 1 renounced the idea of becoming a candidate for the Pe¬ 
ter sburgh medal. 

I owe it to my colleague Arago, to acknowledge that front 
him 1 fit St learnt, that the old pieces of stained glass in our 
churches possessed the astonishing property of transmitting ho¬ 
mogeneous rays only when they were {minted with the oxide of 
copper. These pieces of stained glass are either of a beautiful 
red or bright green; for according as the painting is more or 
less fired {mite) the oxide assumes these colours; although they 
ve very different; and it was by using glass of a red colour tliat 
I finally attained the achromatism necessary for the precise 
measurement of the sun’s diameter. 

** The Memoirs of the old Academy of Sciences prove that 
M. Monge was the first to make the observation, and subse¬ 
quently M. Hassenfratz affirms that he made the same remark 
on painted glass which was stained of a green colour fay the 
oxide of copper. This second icmark will prove very useful to 
me, if it produces the same effect with glass painted red by 
means of' the same oxide j and I beseech Messrs. Vauquelin and 
Theuard to assist me in my new inquiries. It is with a piece 
of glass painted red with the oxide of copper, that I obtain at 
this instant two images of the sun perfectly well defined, and 
henceforward I have the means of hiereteing at pkasure the 
effect of double refraction. Artistt Who aie employed to cut 
prisms of this substance, in order to procure heliometcrs for 
astronomers, ought to proceed in the following manner. They 
will‘^select very pure and finely crystallized specimetw. The 
cube will not give in the direction of the axis any sign of double 
refrabtiem | but this cube when cut tran^ersely to the axis will 
give two prisms, which will have attained the masisnum of 
dotd>le reflation. A second enbe similar to the first, but out 
in an opposite direction, will produce ah effect similar to the 
first, with this very remarkable difference, that by putting them 
close together in op{)esite directions the effect of the double 
refiraetkm will be doubled { in this way we shall prociwe, with 
these two cid»es, two new cubes producing a quaaniple refrac- 
tion. Thus, by multlplj-lng the cubes, we shall tnerease at pka- 
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sure, and indefinitely, the ellect of the property of double re** 
fraction in those crystallized aubstanees which piesent thit in* 
comprehensible phaenomeiion. 

We are indebted to the late M• Mains for an entirely new 
process for discovering in substances, whatever may be tto al« 
teration from their primitive form, their axis of crystallization* 
The instrument which he contrived foK||jthis purpose is so in¬ 
genious, that it ought to be engraved on hit tomb, like the cy¬ 
linder inserted within the sphere, which enabled Cicero to dis¬ 
cover the tomb of Archimedes in Sicily. It is best for the mea¬ 
surement of the sun, which we know to be about 32 minutes, to 
employ in my heliometer three or four cubes, shaped at 1 have 
described, in order that this micrometer may be very close to 
the focus of the eye-glass, without altering in a sensible manner 
the goodness of the object-glass, and its dimensions not exceed¬ 
ing that of the diameter of the eye-glass. The importance to 
astionomy of the precise measurement of the diameter of the 
sun made me desirous that my colleague Arago should verify 
the hcliometers which 1 sent to the Royal Observatory. This 
eminent astronomer has already veiified, by numerous observa¬ 
tions, the diameter of the principal planets by the microseqpe, 
on which the hcliometer which 1 have now described is abso¬ 
lutely calculated.** 

Mr. Sowerby is making a sword of meteoric iron, to present 
to the Emperor of Russia. 

A very interesting discos eiy of ancient medals has been re¬ 
cently made in the depaitment of Jura, iu the Alps. A boy who 
was feeding sheep having ascended a sery high rock, struck his 
stick agiunst it, when to his surprise it entered easiljl^ Having* 
called the attention of some of his companiems to the circum¬ 
stance, they dug into the apertuie, and discovered a pot half zinc 
and half copper of the capacity of about two pints. It was 
filled with copper medals edged with silver, bemiii^ the effigies of 
various emperors, of excelleut workmanship.' liberal have le¬ 
gends and exergues of various kinds, and all were covered with 
verdigrise. They are of tlie reign of Diodesian, Constantine, 
•Maximinus, &e.^ The form of the pot which contained these 
medals is anti(|ue: |t 1$ contracted greatly at the upper pa^t^ i|r 
colour U whitishi but it ^hibits neither inscriptioiia npr en¬ 
gravings. 

On the 22d of May, at half past 11 A. M., a shock of an 
earthquake was perceived, at Oleron, in the South of Frantee, 
« Never,** says an eyewitness, in the memory of the aidestvin^ 

babitanhi 
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habitlints was any former shock so violent or of so long dufa«« 
tion. It appeared that an eruption followed by a tliick and 
black smoke burst from the mountadn of Louvie, three leagues 
from Oleron. Some large rocks were detached from the moun'> 
tain> and their fall killed five cows and demolished a house. The 
second shock was so violent that several houses at Gand^on the 
road to Pace, were deMpoyed. Here a great number of chim¬ 
neys were thrown do\^> and terror filled every breast. The 
churches were in an instant crowded with the flying inhabitants^ 
and a young girl was crushed to death in the attempt to gain 
an asymm.” 

A similar shock was perceised at Marmand on the same day 
and at the same hour, it was from we&t to east, and was pre¬ 
ceded by a clap of thunder in the uest, accompanied by large 
]|»laGk clouds. The shock lasted two seconds. 


Some travellers recently arrived from Wallachia have brought 
an account of a terrible calamity which has bclulleii the inhabi¬ 
tants of Oybestein. This district, one of the most populous in 
the country, was situated in the neighbourhood of several lofty 
mciuntains; some of these weie cultivated to their summits, and 
the sides were covered uith the duellings of the natives; the 
base of the highest, however, is supposed to have been sapped 
by the long rains. On the night of the 20th of April, while the 
inhabitants, unsuspicious of such a calamity, -were buried in re¬ 
pose, the peak called ihe Devil’s Neck descended with a noise 
resembling an eaithquake, and overivliclmcd in its progress 
houses, forests, and innumerable cattle. The concussion was 
so frightful, that the inhabitants of the adjacent villages started 
from their beds,* and were seen running naked from their liabi- 
tations to^^eek safety in the plains. The extent of this ca¬ 
lamity had not been ascertauned; but it was supposed that 400 
persons had been buried beneath the pondermiS fragments, which 
e\tended and covered a mile of ground. The general distress 
was much increased by the groam uditch were heard iseuing 
from the ruins four days alter the avalanche. 

.......ih,,.,. V 


M. Sergei, the celebrated Swedi^ sculptor^ died lately at 
Stockholm at the age of 74. He h(ti hcasly twenty 

years at Rome, and was a nmmber of the Acedethy oCreinting 
Md Sculpture at Paris, and of the French Imtitiite. Hil mitv- 
mpid works are the groupe of Psyche and l40ve, fpid that ^ mj|ni' 
and Venus, the monument eiected to Descartes in one qf Ihe 
churches at Stockholm, and the e{atue <#Gustavus III. priced 
near the palace. M. I^rgel has Idft seywal pupils behino him, 
0 ^ of whom (M, RyM^roem) has obtain^ a penakm to 
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him to travel in Italy. It was upon M. Sergers sucgeation that 
Gustavus purchased the Endymion, one of the ck^ d*(vuvre of 
antiquity at Roinej^ and which now forms the chief ornament of 
the Stockholm museum* 


M. Le Gallois, of the Factdty of Medicine of Paris, hat 
lately made tome interesting inquiries dn the principle of life, 
and particularly on the motion of the heart as connected 
with it. He was led by an adventitious circumstance to consi* 
dor how long the young of rabbits can live without respiring^ 
immediately after their separation from the mother, before the 
natural period of utero-gestation terminates. He found the 
time to be variable, and greater in proportion to its proximity 
to the termination of pregnancy. He then attempted to dis¬ 
cover, how long these animals con live after decapitation; and 
found this to be also variable according to the age of the ani¬ 
mal : but he likewise observed, that it is always precisely equal 
to the time during which the animal resists suffocation, or takes 
in dying by asphyxia. M. Le Gallois thence concluded, chat 
decapitation only destroys ainnials by suffocating them; that is^ 
by impeding the respiration necessary to their existence. 

The analogy being once us^'umed, required to be proved by 
direct experiments. Thcie was, besides, this difference between 
the effects of simple asphyxia and decapitation; viz. the animal 
under asphyxia made vain efforts to breathe, whilst in that 
decapitated all the motions of respiration were de‘^tro}'ed. 2t 
becamb requisite to discover the cause of this difference. To 
resolve the hi^t question, M. Le Gallois endeavoured to supply 
the material of respiratnn in the decapitated animal, by^ inflat¬ 
ing the thorax, after having tied the arteries : this e'xf^riment 
succeeded.' Sensation and voluntary motion were seen to return 
with inflation; tibey were of various duration in different rabbits, 
but even in the youngest continued for several hours. , 

Aa it was thus proved* that the destruction of the br^ oc¬ 
casioned death by the Interruption of respiration, it beemne ne¬ 
cessary to inquire whether the prinriple of the motion resided 
in this viscus generally, or was confined to one of its parts ? ^ 
For this purp<^^ <inr ei^ierimentalist opened the craoimn a 
young ritidtit, VenKwed the .brain by successive pertkmsi* 
cutting it backyards. ^ He found tba^ 

all the cei^btifnt'eaind'be'thtw)^^ and the whole of tim 
,0iereb4lum, .and ev^ past of Chd medulla oblongata, withoui 
inte^pting res]^ath]ti^^-bijft tibh function suddenly cew^ 
whi^ the cn^n of ti|t e^hpa^pair of nerves was mended 
Jtiie idfee cut firom iltfymedulta tmloiigt^. It therefore beoaina 
“ tident, that llm pridlmle of mctfion in tliie respiratory orgdiis 
Vol.43.Ho.i94.Jia»el8I44ifvi^L.*,. Gg p 
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proceeds from this point: in fact, respiration is no longer per- 
lornied when these nerves only are divided, without itgury tc^ 
other parts, and the animal dies from asphyxia, accompanied by 
some peculiarities which M. Le Gallois has noticed. 

We are told that the total removal of the medulla oblongata 
tn a rabbit, decapitated and revived, instantly kills it. If the 
same operation be performed on one which has not been so cir'* 
cumstanced, and in which the brain is perfect, it dies, althooj^ 
not in the same manner; the irunk of the body ia imiaxttiy 
deprived of life; but the head continues to live a short time, 
and is proved by a gapint* (baillenient) indicative of efforts made 
by the animal to carry on the function of respiration. 

If a rabbit be divided tramversely into two equal portions, 
each of tlicsc continues to li\e separately during a certain time, 
which is shorter or longer according to the age of the animal > 
and longer the younger it is. Each of these paits feels and acta 
by itself: and they aJ'.o die separately as soon as their respective 
portions of spinal marrow arc destioyed. I'lom this view of 
the subject, it is evident there are two centres of vitality, or 
rather two sources of distinct sensations. I'iie life of the whole 
trunk depends on the spinal marrow, and the life of each por¬ 
tion of the trunk on the portion of spinal inairow which gives 
off nerves to it; besides, it so completely and entirely depends 
on this cause, that after tlie heart, liver, intestines, and internal 
organs of the animal have been removed, it continues to survive 
as long as the portion of spinal marrow which animates it is 
left entire. 


Since it i*. not possible to remove the whole of the head of a 
waniiTbloodcd animal, and leave the medulla oblongata in con¬ 
tinuity with the spinal marrow, without dividing many con¬ 
siderable blood-vcssels, the loss of blood from which greatly 
lowers vitality, experiments were made on some cold-blooded 
aipmals> such as salamanders. I'hc wound caused by decapi¬ 
tation cicatrised, land they continued to exist until life was ex¬ 
hausted by sjiuple want of nutrition. 

These upited experiments j>rove that the maintenance of 
life iiaany pait of an animal esscntiaMy depends on two circuin- 
stauceo; one of which is the integrity of that portion of the 
spiuaUmarrow corresponding with the parti other, the 
coutinuancip of the circulation of arterial'bl^Teithbi ,part, an 
efifect priced by rcspiiation: it follows then, ti&t any portion 
of an animal can be made to eJcist separately {llidlSment) ao lo^ 
as both these conditions can he ftd|lUed. * ' 

> M. Le Gallois supposes that th^hrmn Vrilly an#all 
l^animal motions, but the mov'cinents themselves depend on 
^iHllnflueiice of the spinal marrow. A cold-blooded anma!, for 

example 
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example, lives fcM- some dav's^ and moves its limbs after tha 
is removed j but its movements are useless, and those of 
tWifeet in contrary directions, so that, if it takes one step for¬ 
ward, the next is perhaps made backward. He imagines that 
the spinal marrow is acted upon by the brain, in the same man* 
ner as the muscles are acted upon by the spinal marrow. 

The results of M. Le Gallois* physiological lalMurs were sub* 
mitted, by the National Institute, to Messis. Humboldt, Halle, 
and Percy, by whom a particular examination of the facts was 
made. The Doctor repeated ail the expeiimeiits in their pre¬ 
sence with complete success: and their report is highly credita* 
ble to the talents of the ingenious autimr. The subject is one 
of gieat interest: and we should be glad to see it investigated 
on this sideof the Channel. 


ABSENCE OF MACNFSIA IN HUMAN BONES. 

According to the latest experiments made on human honcsj 
by Hildebrandt, the anal) sis of Fourcroy and Vauquelin is cou- 
firmed, that they do not contain any ox) phosphate of magnesia, 
as maintjuned by Ber/elius in his Animal Chemistry. 

A nervous fever pre\ails at Basle, in Switzerland, wbicb at¬ 
tacks young persons, and has assumed a character of raalignitv. 
In four or fi\e days the patient expires, and the disease W m- 
therto proved fatal in every instance. 

In May last the phitfuc raged violeutl) at Smvrna, Odcsg|i, 
and in several islands of the Archipelago. It hatl also made it# 
appearance at Constantinople, but not to such an extenti. 

The university of Wilna, in the Russian empire, ha# tCAumed 
its foriuer rank among the learned institutions in Europe, End a 
veterinary school has been added to its other lectpresbips* *The 
number of students is from GTto 700 annually. 


The universitie$ of Halle and Berlin have been restored to 
their former rauk under the auspices of the King of 'Prussia. 
The SaEon students have preferred visidng'the'latter school, r 
where 49 to give leeturesf^t the com^e of the i 

* The Dr. Spamhiem, the eoBeegue of’Pr. 

beii^ now in London, pufuoaet to give a Coocse of Leetiires on 
the Physiolc^ of the Brat%^ No. 11, 

place, where flirther partieulare mii^ be learnt of him. 'Dm* 
LecturesJire to begin on the UlH 


1 
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Meteotolopi at Observations made at Clapton from the Qth.te 

the ^oth of June 1814. 

Since the date of my last observations I have not kept regular 
act ounts of the weather till the 9th ot Jimet the weather in the 
interval was chiefly cold^ tlie prevailing winds easterly, and a 
great deal of cloudiness. 

June 9.—Easterly wind; clear sky, and hot in the sun, with 
cb'ntSy &c. 

June 10.—Clear and cloudy by intervals; air warmer* 

June 11.—Fair day; various clouds. Easterly wind, and a 
breeze. 

June 12.—Cloudiness and rain in the morning; fair alter* 
noon. Wind southward. 

June 13.—Much warmer, with gentle showers. 

June 11.—Very hot day. Thermometer 84® in the shade; 
much cirtu^f cumutostraUiSy and that dense white feature of 
cirrocumulus which precedes storms. I predicted from it the 
storms of next morning. SVV. and variable. 

June 15.—Early this morninq;* a thunder shower; w'arm dagr 
afterHhe rain, with light gales from south, and cumuli^ &c. 

June 16.—^Warm but showerv; vaiious clouds, as in such 
weather. 

June 17.—Fair, warm dd\ ; various clouds and showers. SW, 

June 18.—^Waim an I gentle showers. Southerly. 

June 1.9.—Rainy morning; fair evening. 

June 20.—Fair, but a great deal of cloud, and rather cooler 
than yesterday. 

The weather for the last ten days has b^en mild, pleasant and 
wholesome^ with showers at intervals, which have contributed 
much to complete the vegetation this backward spring. The 
Moidtsbood Poppy {Papaver orientale) and the Tragopoga po-- 
lyfuimm it praiense, came into flow’er later than usud. The 
clouds have been such as usually accompany summer showers; 
n continual tendency to cumulosfratus and nimbus^y with cirro- 
cumulw, cirrus and cirroslraius of thO ccunmon sort in the fine 
'ntcrvals. 
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